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! K(8!93!,#&2!#&,#0.=.02!/#!0(/(!=)(00.51?!
Q(!6(&.0./(/!/#! 3(!#&02).(! 021')23(! 3(! P.&02&./(/!;!,%1'2!/#! =%&.51!,%1'2!/#!#&'(:! <%#!(! &%!P#4!
(=#0'(!(!3(!'#-,#)('%)(!/#!3(!0>.-#1#(!;!#3!$)(/2!/#3!>.#))2!,)2/%0./2!D^.\.,#/.(:!YTeT6G?!!
IPKPI 2,(;+-&?&+#%($!+D*+,&?+#%1@+$!-+!;1,1;%+,&<1;&=#!
Q(!02-,2&.0.51!/#!3(!,.#/)(!0(3.4(!#1!0%(1'2!(!32&!5+./2&!021!)#&,#0'2!(!3(!(3R-.1(:!&*3.0#:!0(30.2!;!
5+./2!/#!-($1#&.2:!5+./2!/#!>.#))2:!5+./2!/#!'.'(1.2:!5+./2!/#!=5&=2)2!;!(4%=)#!&#!/#'#)-.1()21!
,2)!#3!(1H3.&.&!<%*-.02!03H&.02!DJ#==#);:!esXWG!DO(;:!esXsG?!Q(&!,)2,.#/(/#&!=*&.0(&!'(3#&!02-2!3(!
,C)/./(!,2)!.$1.0.51:!/#1&./(/!(,()#1'#:!,2)2&./(/:!)#(0'.P./(/!;!3(!$)(P#/(/!#&,#0*=.0(!=%#)21!
'(-6.C1!/#'#)-.1(/(&!/#!(0%#)/2!021!,)20#/.-.#1'2&!#&'H1/()?!O#=.).C1/2&#!(!3(&!12)-(&8!
lg9i9g!ZVsie8YTee!DL(3#&!,()(!3(!021&')%00.51?!F()'#!e8!I#=.1.0.21#&:!#&,#0.=.0(0.21#&!;!
0).'#).2&!/#!021=2)-./(/G!
lg9i9g!ZVsiY8YTee!DL(3#&!,()(!3(!021&')%00.51?!F()'#!Y8!"C'2/2&!/#!#1&(;2G!
lg9i9g!ZVsih8YTeY!DL(3#&!,()(!3(!021&')%00.51?!F()'#!h8!9P(3%(0.51!/#!3(!021=2)-./(/G!
QHRHQHR @&(&#60.,'0S.!)&>!'$.(&.0)$!&.!,>U60.,H!
E#!,#&(1!0#)0(!/#!T:e!$!/#!3(!-%#&')(!#1!%1!0).&23!/#!1*<%#3!;!&#!(M(/#1!eT!$)H1%32&!/#!>./)5+./2!
/#!&2/.2!;!%1(!,.40(!/#!0()621('2!/#! &2/.2?! Q(!-#403(! &#!/#)).'#! &26)#!%1(!,3(0(!0(3.#1'#!;! &#!
=%1/#!=.1(3-#1'#!(!=%#$2!3#1'2:!XTT!~L!/%)(1'#!eV!-.1%'2&?!93!0).&23!&#!/#7(!(!%1!3(/2!#1=).(1/2!(3!
(.)#?!L%(1/2!#&'H!=).2:!#3!0).&23!7%1'2!021!#3!021'#1./2!&#!/#7(!0(#)!#1!%1!P(&2!/#!,)#0.,.'(/2&!/#!
YVT!-3:!&#!(M(/#1!3#1'(-#1'#!eTT!-3!/#!($%(!0(3.#1'#!/#&'.3(/(!;!&#!&2-#'#!(!#6%33.0.51!/%)(1'#!
eT!-.1%'2&?!93!0).&23!&#!)#'.)(!021!%1(!P().33(!/#!P./).2!;!&#! 3(P(!0%./(/2&(-#1'#!021!($%(!#1!#3!
P(&2!/#!,)#0.,.'(/2&?!Q(!&23%0.51!0(3.#1'#!&#!=.3')(!021!,(,#3!/#!=.3')2!1y!ZT!#1!%1!-(')(4!051.02!/#!
VTT!-3?!
93!,)#0.,.'(/2!&#!3(P(!021!($%(!0(3.#1'#!S!P#0#&!,()(!$()(1'.4()!<%#!12!<%#/(!(3%-.1('2!/#!&2/.2!
#1!#3!,)#0.,.'(/2?!93!=.3')(/2!&#!(0./.=.0(!021!H0./2!032)>*/).02!;!&#!(M(/#!'(-6.C1!YV!-3!/#!9I[@!
#&'H1/()?! 93! ,t! &#! (7%&'(! (! V:V! 021! >./)5+./2! /#! (-21.2! ;! H0./2! 032)>*/).02:! ,2&'#).2)-#1'#! 3(!
&23%0.51!&#!>.#)P#!/%)(1'#!eV!-.1%'2&?!Q(!&23%0.51!&#!/#7(!#1=).()!;!&#!(M(/#1!YV!-3!/#!&23%0.51!
'(-,51!/#!H0./2!(0C'.02!/#!(0#'('2!/#!(-21.2?!E#!02-,)%#6(!#3!,t:!&#!(7%&'(!(!V:V!;!&#!(M(/#1!
$2'(&! /#! .1/.0(/2)! 1()(17(! /#! +.3#123! /#&())233(1/2! %1! 0232)! 3.-51?! E#! %'.3.4(! (0#'('2! /#! 4.10!
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#&'H1/()! ,()(! P(32)()! 3(! &23%0.51?! 93! 0232)! 0(-6.(! /#! ,R),%)(! (! (-().332! 3.-51! 32! <%#! .1/.0(! #3!
,%1'2!=.1(3?!@!,()'.)!/#3!P(32)!'#5).02!/#!@3Ydh!#1!,2)0#1'(7#!;!(!,()'.)!/#!3(!=5)-%3(!&#!0(30%3(!#3!
P(32)!)#(3!DO(;:!esXsG8!
/01(23%4 " 3/ 5 64 7 8 7 9::;< !    [2] !
I51/#8!
C!!w23%-#1!/#!(0#'('2!/#!4.10!#<%.P(3#1'#!(!YV!-3!/#!&23%0.51!/#!9I[@?!
*!!w(32)!/#!'#5).02!/#!(0#'('2!/#!4.10!021!3(!-%#&')(?!
QHRHQHQ @&(&#60.,'0S.!)&>!'$.(&.0)$!&.!+\>0'&H!
E#!,#&(1!T:Y!$!/#!3(!-%#&')(!#1!%1!0).&23!/#!,3('.12:!&#!-#403(1!0%./(/2&(-#1'#!021!3(!-#403(!/#!
=%&.51!;! &#!0%6)#!021!%1!,202!/#!#&'(?! E#! =%1/#!(!%1(! '#-,#)('%)(!/#!sVT! ~L!#1!%1!>2)12!/#!
-%=3(!;!&#!/#7(!#1=).()?!Q(!-(&(!=%1/./(!&#!#+')(#!#1!%1!P(&2!/#!,)#0.,.'(/2&!/#!ZTT!-3!%&(1/2!VT!
-3!/#!H0./2!032)>*/).02!e8e!DtL3G?!
93!#+')(0'2!&#!/#&>./)('(!&26)#!3(!,3(0(!0(3.#1'#!%'.3.4(1/2!%1(!(3-2>(/.33(!/#!(-.(1'2:!/#&,%C&!
/#! 32! 0%(3! &#! #1=)*(! ;! &#! (M(/#1! eT! -3! /#! tL3! 0210#1')(/2?! E#! %'.3.4(! ($%(! /#&'.3(/(! ,()(!
02-,3#'()!#3!P23%-#1!>(&'(!3(!-()0(!/#!VT!-3!/#3!P(&2?!E#!/#7(!>#)P.)!;!&#!=.3')(!021!,(,#3!/#!=.3')2!
1!y!VZe?!93! )#&./%2!&#! 3(P(!021!tL3!e8Z! ')#&!P#0#&!;!021!($%(!0(3.#1'#!P().(&!P#0#&!>(&'(!<%#!#3!
)#&./%2!<%#/(! 3.6)#!/#!tL3?!93!,(,#3!/#! =.3')2!&#!,3.#$(!#1!#3!0).&23!/#!,3('.12!;!&#!<%#-(!(!%1(!
'#-,#)('%)(!/#!sVT!~L!>(&'(!,#&2!021&'(1'#!/%)(1'#!YT!-.1%'2&?!
I#&,%C&:! #3! 0).&23! &#!#1=)*(! #1! 32&!/#&#0(/2)#&! ;! &#!,#&(! 02-2!Ke?! E#! (M(/#1!(3! )#&./%2!#1!#3!
0).&23! 20>2! DWG! $2'(&! /#! H0./2! &%3=R).02!e8e! DtYEdZG! ;! eV!-3! /#! =3%2)%)2! /#! >./)5$#12! DtKG! ;! &#!
0(3.#1'(1!#1!%1!6(M2!/#!()#1(!&.'%(/2!#1!%1(!,3(0(!0(3.#1'#!,()(!(&#$%)()!%1(!#P(,2)(0.51!3#1'(?!
@3!=.1(3:!%1(!02,.2&(!-(&(!/#!>%-2&!&#!26&#)P(!02-2!&(3#!/#!3(!-(&(!&#0(?!I#&,%C&:!#3!)#&./%2!&#!
<%#-(!#1!%1!>2)12!/#!-%=3(!(!sVT!~L!/%)(1'#!YT!-.1%'2&?!E#!#1=)*(!#1!%1!/#&#0(/2)!;!&#!,#&(!#3!
0).&23!02-2!^Y?!93!,2)!0.#1'2!#1!,#&2!/#!&*3.0#!&#!0(30%3(!021!3(!=5)-%3(!DO(;:!esXsG8!
!-(13%4 " 3;= 5;14 7 9::;> !    [3] !
I51/#8!
Ke!!F#&2!/#3!0).&23!/#!,3('.12!021!#3!-('#).(3!(1'#&!/#!3(!>./)2=3%2)#&0#10.(?!
KY!F#&2!/#3!-('#).(3!/#&,%C&!/#!3(!>./)2=3%2)#&0#10.(?!
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KE!!F#&2!/#!3(!-%#&')(?!
QHRHQHX @&(&#60.,'0S.!)&>!'$.(&.0)$!)&!',>'0$!T!SJ0)$!)&!6,4.&+0$!
E#!,#&(1!T:Y!$!/#!-%#&')(!#1!%1!P(&2!/#!,)#0.,.'(/2&!/#!YV!-3?!E#!(M(/#1!YT!-3!/#!tL3!e8e!;!&#!
P.#)'#!#1!#3!,3('2!0(3.#1'#?!I#&,%C&:!3(!&23%0.51!&#!=.3')(!#1!%1!-(')(4!051.02!/#!YVT!-3!%'.3.4(1/2!
,(,#3!/#! =.3')2!1!y!VZe?!93!,(,#3!/#! =.3')2!&#! 3(P(!P().(&!P#0#&!021!($%(!0(3.#1'#!;! 3(! &23%0.51!&#!
#1=)*(!;!&#!P.#)'#!>(&'(!3(!-()0(?!
F()(!#3!0(30.2:!YV!-3!/#!=)(00.51!(3*0%2'(!&#!,.,#'#(1!#1!%1!-(')(4!051.02!/#!YVT!-3!;!&#!(M(/#1!
eTT!-3! /#! ($%(! /#&'.3(/(?! E#! (M(/#1! (,)2+.-(/(-#1'#! hT! -$! /#!"$L3Y! ;! Z! -3! /#! >./)5+./2!
,2'H&.02! W"! DxdtG! (! 3(! &23%0.51:! ,()(! ,)#0.,.'()! #3! >./)5+./2! /#! -($1#&.2?! I#&,%C&! /#! /2&!
-.1%'2&:!&#!(M(/#1!hT!-$!/#!032)>./)('2!/#!0.(1%)2!/#!,2'(&.2!#!>./)2+.3(-.1(:!;!&#!/#7(!<%#!&#!
/.&%#3P(1!,2)! ($.'(0.51! 021&'(1'#?! 93! 9I[@!T:Te!"! &#! ')('(! 021')(! 3(! &23%0.51!021!%1! .1/.0(/2)!
0(3051!>(&'(!<%#!#3!0232)!0(-6.#!/#!)2&(!(!(4%3?!93!5+./2!/#!0(30.2!#1!,2)0#1'(7#!&#!0(30%3(!021!3(!
=5)-%3(8!
+,(*3%4 " ?@ABC 7 :DEF:G;< !    [4] !
I21/#8!
K+!!F#&2!/#!3(U!-%#&')(!?@ABC*!!w23%-#1!/#!9I[@!
F()(!#3!-($1#&.2:!YV!-3!/#!3(!(3*0%2'(!&#!,.,#'#(1!#1!%1!-(')(4!051.02!/#!YVT!-3?!E#!(M(/#1!eTT!
-3! /#! ($%(! /#&'.3(/(! ;! V! -3! /#! &23%0.51! '(-,51?! E#! (M(/#1! (,)2+.-(/(-#1'#! hT! -$! /#!
032)>./)('2! /#! 0.(1%)2! /#! ,2'(&.2! #! >./)2+.3(-.1(! ;! &#! /#7(! <%#! &#! /.&%#3P(! ,2)! ($.'(0.51!
021&'(1'#?! E#! ')('(1! T:Te"! 9I[@! 021')(! 3(! &23%0.51! %&(1/2! %1! .1/.0(/2)! /#! 9).0)2-2![!g#$)2!
>(&'(!<%#!0(-6.#!/#!0232)!/#!P.12!)272!(!(4%3?!93!,2)0#1'(7#!/#!5+./2!/#!-($1#&.2!&#!0(30%3(!021!
3(!=5)-%3(!DO(;:!esXsG8!
&'(*3%4 " ?@ABC* 7 :DH:I.;< !    [5] !
QHRHQHY @&(&#60.,'0S.!)&>!'$.(&.0)$!)&!SJ0)$!)&!50&##$!!
E#!,#&(1!T:Y!$!/#!3(!-%#&')(!#1!%1!-(')(4!051.02!/#!YVT!-3!&#02!;!&#!(M(/#1!(,)2+.-(/(-#1'#!h!
$2'(&!/#!($%(!/#&'.3(/(!,()(!>%-#/#0#)32!;!YV!-3!/#!tL3!0210#1')(/2?!E#!-%#P#!,()(!26'#1#)!3(!
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-#403(! (/#0%(/(?! I2&! $2'(&! /#! tK! &#! (M(/#1! (3! -(')(4! 02320(/2! &26)#! %1! ,3('2! 0(3.#1'#?! E#!
(M(/#!%1!Vj!/#!E1L3Y!>(&'(!<%#!3(!&23%0.51!&#!P%#3P#!.10232)(?!
93!-(')(4!&#!0%6)#!021!%1(!'(,(!/#!0).&23!/#!&*3.0#!;!&#!>.#)P#!&26)#!%1(!,3(0(!0(3.#1'#!>(&'(!<%#!
&#! 02-,3#'(! 3(! /.&23%0.51?! 93!-(')(4! &#! )#'.)(! /#! 3(! ,3(0(! 0(3.#1'#:! 3(! '(,(! /#3! 0).&23! ;! 3(! ,()#/!
.1'#).2)!/#3!-(')(4!051.02!&#!#17%($(1!#1!3(!&23%0.51?!93!Vj!/#!&23%0.51!/#!x"1dZ!&#!(M(/#!>(&'(!
<%#!#3! 0232)!(-().332!/#! .21! =C)).02!(,()#0#?! Q(! &23%0.51!&#!0(3.#1'(!>(&'(!#6%33.0.51!;! &#!(M(/#!
&23%0.51! /#! eVj!/#! 032)%)2! /#! #&'(M2!,()(! )#/%0.)! #3! .51! =C)).02?! 9&'2! &#! >(0#! #P./#1'#! 021! 3(!
/#&(,().0.51!/#3!0232)!(-().332?!
E#!(M(/#1!eV!-3!/#! !tYEdZ! De8hG!;! 3(!&23%0.51!&#!-#403(!,2)!($.'(0.51:!&#!(M(/#!($%(!/#&'.3(/(!
>(&'(!<%#!#3!P23%-#1!'2'(3!&#(!(,)2+.-(/(-#1'#!/#!eTT!-3?!93!-(')(4!&#!#1=)*(!(/#0%(/(-#1'#!
#1!%1!6(M2!/#!($%(?!I#&,%C&:!&#!(M(/#1!eT!-3!/#!Yj!/#!&23%0.51!/#!032)%)2!-#)0R).02:!&#!-#403(!
;!3(!&23%0.51!&#!/#7(!#1!)#,2&2!/%)(1'#!V!-.1%'2&?!E#!(M(/#1!eT!-3!/#!T:TYj!/#!K#!.1/.0(/2)!#1!
thFdZ!De8ZG!?@!021'.1%(0.51:!3(!&23%0.51!&#!')('(!021!T:e!g!xYL)YdY?!93!,2)0#1'(7#!/#!K#!&#!0(30%3(!
021!3(!=5)-%3(!DO(;:!esXsG8!
JK*3%4 " ?9 7 *?. 7 9::;L !    [6] !
QHRHQH^ @&(&#60.,'0S.!)&>!'$.(&.0)$!)&!+1>E1#$!
@,)2+.-(/(-#1'#!T:Y!$!/#!,.#/)(!0(3.4(!,%3P#).4(/(!&#!,#&(1!#1!%1!0).&23!/#!1*<%#3?!E#!(M(/#1!
%12&!Y!$!/#!,#)5+./2!/#!&2/.2!;!&#!-#403(1:!/#&,%C&!/#!<%#!3(!&%,#)=.0.#!#&'C!0%6.#)'(!021!%1(!
0(,(!/#3$(/(!/#!,#)5+./2?!Q(!-#403(!#1!#3!0).&23!&#!.1')2/%0#!#1!%1!>2)12!/#!-%=3(!;!&#!0(3.#1'(!
&%(P#-#1'#!(!6(7(!'#-,#)('%)(!DST!~LG!/%)(1'#!eV!-.1%'2&?!93!0).&23!&#!)#'.)(!/#3!>2)12!;!&#!/#7(!
#1=).()!(3!(.)#?!@!021'.1%(0.51!&#!02320(!#1!%1!P(&2!/#!,)#0.,.'(/2&!/#!VTT!-3:! &#!P.#)'#1!#1!#3!
P(&2! eTT! -3! /#! ($%(! /#&'.3(/(:! #3! 021/#1&(/2! &#! #+')(#! 021! ($%(! ;! &#! >.#)P#! /%)(1'#! ,202&!
-.1%'2&?!E#!=.3')(!#3!3*<%./2!&26)(1'#!021!,(,#3!/#!=.3')2!1y!ZT!#1!#3!P(&2!/#!,)#0.,.'(/2&!;!&#!3(P(!
&#.&!P#0#&?!
E#! (M(/#1! 0.102! DVG! $2'(&! /#3! .1/.0(/2)! )272! /#! -#'.32! ;! %1(&! $2'(&! /#! tL3! (3! =.3')(/2?! @!
021'.1%(0.51!3(!&23%0.51!&#!0(3.#1'(!>(&'(!#3!,%1'2!/#!#6%33.0.51:!/#&,%C&!&#!(M(/#1!3#1'(-#1'#!
eV! -3! /#! %1(! &23%0.51! /#3! eTj! /#! 032)%)2! /#! 6().2?! F2&'#).2)-#1'#:! &#! )#'.)(! #3! ! P(&2! /#!
,)#0.,.'(/2&!;!&%!021'#1./2:!#3!,)#0.,.'(/2!&#!=.3')5!021!,(,#3!/#!=.3')2!^>('-(1!1y!ZY?!E#!3(P(!#3!
,)#0.,.'(/2!20>2!P#0#&!021!($%(! 0(3.#1'#?! 93! )#&./%2! &#! ')(&3(/(!#1!%1! 0).&23! /#!,3('.12!,#&(/2!
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0(3#1'H1/2&#!(!%1(!'#-,#)('%)(!/#!eTTT!~L!/%)(1'#!YT!-.1%'2&?!93!0).&23!;!3(&!0#1.4(&!&#!)#'.)(1:!;!
&#!#1=)*(1!#1! 32&!/#&#0(/2)#&!,#&H1/232!%1(! P#4! &#02?! 93! ,2)0#1'(7#!/#!(4%=)#! DEG! #1! 3(!,.#/)(!
0(3.4(!=%#!#1'210#&!0(30%3(/2!021!3(!=5)-%3(!DO(;:!esXsG8!
!*3%4 " #MN>OP 7 :D9IQH 7 9::;> !    [7] !
I21/#8!
 ;>8!F#&2!/#!3(!-%#&')(?!
! #MN>OP8!F#&2!/#3!&%3=('2!/#!6().2?!
 
 
QHRHQHV @&(&#60.,'0S.!',>$#06B(#0',!)&!SJ0)$!)&!(0(,.0$!
l1(!0(1'./(/!/#!T:Y!$!/#!3(!-%#&')(!,%3P#).4(/(!&#!,#&(!#1!#3!0).&23!/#!,3('.12!;!&#!=%&.21(!!021!
(3)#/#/2)! /#! e! $! /#! &%3=('2! /#! >./)5$#12! /#! ,2'(&.2! DxtEdZG! (! sVT! ~L! /%)(1'#! %1(! >2)(?! @!
021'.1%(0.51:! 3(! -(&(! =%1/./(! &#! #+')(#! #1! %1! P(&2! /#! ,)#0.,.'(/2&! /#! YV! -3! 021! eTj! H0./2!
&%3=R).02!;!&#!(&.-.3(!#1!%1!,3('2!0(3.#1'#?!Q(!&23%0.51!(&.-.3(/(!&#!=.3')(!#1!%1!-(')(4!(=2)(/2!/#!!
YVT!-3! %&(1/2! ,(,#3! /#! =.3')2!^>('-(1! 1yZT! ;! /#&,%C&! &#! 3(P(! 021! %1(! &23%0.51! /#! eTj! /#!
tYEdZ?!E#!(M(/#1!V!-3!/#!H0./2!2)'2=2&=5).02!!;!eT!-3!/#!,#)5+./2!/#!>./)5$#12!(3!021'#1./2!/#3!
-(')(4! ;! &#! >(0#! 33#$()! (! 3(! &23%0.51! >(&'(! 3(!-()0(! 021! eTj! H0./2! &%3=R).02?! F()(! 3(! 0%)P(! /#!
0(3.6)(0.51:!%1(!&23%0.51!#&'H1/()!/#!/.5+./2!/#!'.'(1.2!021!0210#1')(0.21#&!/#!eT!,,-:!YT!,,-:!
hT!,,-:!ZT!,,-!;!VT!,,-!&#!,)#,()()21!(!,()'.)!/#!%1(!&23%0.51!-(/)#!/#!eTTT!,,-!,).-#)2!
,.,#'#(1/2!eT!-3!/#!3(!&23%0.51!-(/)#?!
l&(1/2!%1(!0%6#'(!/#!e!0-h:!3(!(6&2)0.51!!/#!3(&!/.P#)&(&!&23%0.21#&!&#!3##!021!%1(!321$.'%/!/#!
21/(!/#!ZeT!1-!%'.3.4(1/2!%1!#&,#0')2=2'5-#')2!;!#3!,2)0#1'(7#!/#!5+./2!/#!'.'(1.2!&#!0(30%3(!(&*!
#3!,2)0#1'(7#!/#!'.'(1.2!DJ#==#);:!esXWG!
QHRHQHW @&(&#60.,'0S.!&+-&'(#$E$($6B(#0',!)&!ES+E$#$!,.0S.0'$!'$6$!-&.(SJ0)$+!)&!ES+E$#$!
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(0(6(!/#!'20()!3(!&%,#)=.0.#!/#3!-#)0%).2?!E#!(7%&'(!/#!1%#P2!(!0#)2?!Q(!&.33(!/#!-21'()!#&'H!(>2)(!
,3(1'#(/(!,2)!-#/.2!/#!3(!)%#/(!/#!-(12!;!3(!-%#&')(!&#!>%1/#!#1!#3!-#)0%).2!;!&#!632<%#(!#3!
,%#1'#! /#! '2)1.332! ,()(! 0#))()3(?! 93! -.0)5-#')2! &#! (7%&'(! >(&'(! <%#! #3! ,%1'#)2! &532! '20(! 3(!
&%,#)=.0.#!/#3!-#)0%).2?!93!,#&2!&#!3##!02-2!;1?!93!P23%-#1!/#!3(!-%#&')(!#&'H!/(/2!,2)!DF#));:!
YTTTG8!
13 
 
?S0UVKW " ;.X !    [9] !
I21/#8!
I!!I#1&./(/!/#3!-#)0%).2!(!3(!'#-,#)('%)(!02))#&,21/.#1'#!(3!(1H3.&.&?!
^Y!!F#&2!/#3!-#)0%).2?!
Q(!/#1&./(/!(,()#1'#!&#!0(30%3(!(!,()'.)!/#!3(!#0%(0.51!ÄR`{8!
YKWL-Y,Y*,Z,[KW$K " ;9 7 X;. !    [10] !
I21/#8!
^e!!F#&2!/#!3(!-%#&')(!/#!0(3.4(?!
!
QHRHQHR` @&(&#60.,'0S.!)&!>,!-$#$+0),)!
Q(!-%#&')(!/#!#1&(;2!#&!/#!(,)2+.-(/(-#1'#!e:V!0-!/#!/.H-#')2!#!!&#!&#0(!#1!%1!>2)12!/%)(1'#!
(,)2+.-(/(-#1'#!%1(!>2)(!/#&,%C&!/#!32!0%(3!&#!#1=)*(!(!'#-,#)('%)(!(-6.#1'#!;!&#!,#&(!DIG?!Q(!
-%#&')(!&#0(!&#!&%&,#1/#!#1!($%(!/#&'.3(/(:!/#!-(1#)(!<%#!12!'2<%#!#3! =21/2!1.! 32&! 3(/2&!/#3!
P(&2!/#!,)#0.,.'(/2&?!I#&,%C&! &#!>.#)P#!#1!%1(!,3(0(! 0(3.#1'#!/%)(1'#!/2&!>2)(&!-.#1')(&!<%#!
#&'H!&%&,#1/./(!#1!($%(!;!/#&,%C&!/#!32!0%(3!&#!#1=)*(!DEG?!E#!)#'.)(!3(!-%#&')(!/#3!($%(!;!&#!<%.'(!
#3!($%(!<%#!<%#/(!#1!3(!&%,#)=.0.#!021!%1(!'2(33(!;!3%#$2!&#!,#&(!D^G?!Q(!,2)2&./(/!(,()#1'#!&#!
0(30%3(!021!3(!=5)-%3(8!
\S[SL-Y,Y3%4 " ; 5 X; 5 ! 7 9::!    [11] !
QHRHQHRR @&(&#60.,'0S.!)&!>,!#&,'(0_0),)!
E#!0(30.1(1!eVT!$!/#!,.#/)(!0(3.4(!(!sTT!~L:!/#&,%C&!/#!#&'2!&#!)#'.)(!;!&#!-%#3#!(!-#12&!/#!V!--!
/#!/.H-#')2?!E#!(12'(!3(!'#-,#)('%)(!/#3!3%$()!/#!#&'%/.2!6]!;!eVT!$!/#!0(3!&#!P.#)'#1!#1!%1!P(&2!
/#! ,)#0.,.'(/2&! /#! STT!-3?! 93! 0)215-#')2! &#! (0'.P(! ;! #3! '#)-5-#')2! &#! .1&#)'(! #1! 3(!-#403(! (3!
-.&-2!'.#-,2?!93!'.#-,2!#-,3#(/2!,2)!3(!0(3!,()(!(30(14()!%1(!'#-,#)('%)(!/#!STyL!&#!(12'(!D'G?!
Q(!)#(0'.P./(/:!O:!&#!0(30%3(!021!3(!=5)-%3(!DO(;:!esXsG8!
^ " F: 5 6[$ !    [12] !
14 
 
QHRHQHRQ @&(&#60.,'0S.!)&!>,!@&.+0),)!&+-&'0E0',!
Q(!-%#&')(!/#!,.#/)(!0(3.4(!&#!,%3P#).4(!#1!,()'*0%3(&!=.1(&?!E#!02$#1!eT!$!/#!3(!-%#&')(!32&!0%(3#&!
&#!,#&(1!;!&#!.1')2/%0#1!$)(/%(3-#1'#!#1!%1!-(')(4!/#!/#1&./(/!D021!3(!(;%/(!/#!%1!#-6%/2G!
33#12!021!($%(!/#&'.3(/(?!93!P23%-#1!/#&,3(4(/2!,2)!3(!-%#&')(!.1')2/%0./(!#1!#3!-(')(4!&#!(12'(?!!
Q(!!$)(P#/(/!#&,#0*=.0(!D2GG!&#!0(30%3(!021!3(!=5)-%3(!DJ#==#);:!esXWG8!
!_ " ;L?Y !    [13] !
I21/#8! ;<!!F#&2!/#!3(!-%#&')(?!?` !!w23%-#1!/#&,3(4(/2!,2)!3(!-%#&')(?!
!
IPKPL 4#C@&$&$!-+!@1!;1@&<1P!
 
Q(!/.&20.(0.51!ÄeZ{:!&#$R1!Dd('#&:!essXG!(P(14(!&.#-,)#!#1!%1(!421(!-%;!#&')#0>(!/#!3(!,.#/)(?!
!!:1:9L!p!KX_`Y!qr!!s!:19!p!:9I!t!    [14] !
 
Q(! '#-,#)('%)(!#1!#3! 0#1')2!/#!#&'(!,#)-(1#0#!6(&'(1'#!6(7(:! 0(&.! 021&'(1'#!>(&'(!#3! =.1(3!/#3!
,)20#&2:!-.#1')(&! <%#! #1! 3(! ,()'#! #+'#).2)! 3(!-('#).(! ;(! #&'H! 0(30.1(/(! ;! 3(! '#-,#)('%)(! &.$%#!
&%6.#1/2?!!91!#&'(!,()'#!#+'#).2)!&#!,)2/%0#!%1(!&.1'#).4(0.51!<%#!20(&.21(!%1!0(-6.2!12'(63#!#1!
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Ilustración 24. Modelo de descomposición de la caliza "A*()./2!7B.CD@2!E.+CD*/2!FGHI4!
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/#!(0#)2!(3!0()6212!;!3(!,()'#!P#)'.0(3!/#!/#&$(&'#!/#!(0#)2!.12+./(63#!@AEA!hTZ?!!
91!3(!A3%&')(0.51!hh!&#!,%#/#!(,)#0.()!#3!0.)0%.'2!/#!3(14(&!021!3(!)#=).$#)(0.51!;!02-6%&'.51?!
!
A3%&')(0.51!hh?!L.)0%.'2!/#!3(14(&!D@/(,'(/28!"(#)4:YTTYG!
I%)(1'#! #3! =%10.21(-.#1'2! 12)-(3! /#3! >2)12! #3! $(&! 1('%)(3! 33#$(! (3'#)1('.P(-#1'#! (! 32&! /2&!
023#0'2)#&!/#! 3(&!0%6(&:!/#! 3(&!0%(3#&!&#!/#&,)#1/#1!32&!'%62&!<%#!&#!023.$(1!(! 3(&! 3(14(&?!91! 3(!
#-620(/%)(! /#! 0(/(! 3(14(! &#! #10%#1')(! %1! .1;#0'2)! /2&.=.0(/2)! =H0.3-#1'#! (00#&.63#?! 9&'2&!
.1;#0'2)#&!#3#P(1!3(!,)#&.51!/#!32&!023#0'2)#&!;!$()(1'.4(1!3(!(3.-#1'(0.51!/#&#(/(!(!0(/(!3(14(?!
93!(.)#!/#!#1=).(-.#1'2!/#!3(&!3(14(&!P.#1#!/#!%1(!&2,3(1'#:!/.&#M(/(!,()(!#&'#!=.1!;!&.'%(/(!#1!3(!
&(3(!/#!&2,3(1'#&!$#1#)(3?!!
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Q(&!0()(0'#)*&'.0(&!6H&.0(&!/#!3(!02-6%&'.51!021!$(&!&21!3(&!&.$%.#1'#&8!
• L2-6%&'.63#!???????????????????????????????????????????????????????!B(&!1('%)(3!
• F)#&.51!#1')(/(!(!3(!.1&'(3(0.51!?????????????????????????!h:VUZ!6()!
• F2/#)!0(32)*=.02!??????????????????????????????????????????????????!W!WTT!\0(3Ug-h!
• L21&%-2!/#!0(32)!???????????????????????????????????????????????!Å!WVT!\0(3U\$!0(3!
• 9+0#&2!(.)#!??????????????????????????????????????????????????????????!hTj!
• L21&%-2!$(&U\$!0(3!????????????????????????????????????????????!T:e!g-h!
F()(!3(!,)2/%00.51!12-.1(3!)#&%3'(!%1!021&%-2!/#!$(&!/#8!
T:eáeYVTT!!e!YVT!-hU>!
;!#3!021&%-2!/#!(.)#!1#0#&().2!&#)H!/#8!
e!YVT!á!eT:sW!á!e:h!!eX!WZh!g-hU>!
9&'(! 0(1'./(/!/#!(.)#! &#)H! &%-.1.&')(/2!-#/.(1'#! ')#&! &2,3(1'#&!<%#!,#)-.'.)H1! 0217%$()!#1')#!
#33(&! 3(&! 1#0#&./(/#&! /#! (.)#! /#! 02-6%&'.51! &#$R1! 3(! 0(,(0./(/! ,)2$)(-(/(:! #+.&'.#1/2! %1!
-#/./2)!<%#!,#)-.'#!(3.-#1'()!(3!>2)12!021! 3(! 0(1'./(/!/#!(.)#!/#!02-6%&'.51!1#0#&().2!,()(!
0(/(!021/.0.51!/#!')(6(72:!.1/#,#1/.#1'#-#1'#!/#!3(&!021/.0.21#&!(-6.#1'(3#&!#+.&'#1'#&?!
Q(!0(1'./(/!/#!$(&!1#0#&().(!,()(!#3!02))#0'2!=%10.21(-.#1'2!/#3!>2)12!&#!#1P*(!(3'#)1('.P(-#1'#!
(! 3(&! /2&! 0%6(&! ,2)! -#/.2! /#! %1! $)%,2! /#! PH3P%3(&! 021! =%10.21(-.#1'2! 1#%-H'.02?! 91! 0(/(!
'%6#)*(!<%#!')(1&,2)'(!#3!$(&!>(&'(!3(&!3(14(&:!#&'H1!.1&'(3(/2&8!
• l1(!PH3P%3(!1#%-H'.0(!,()(!3(!/#&P.(0.51!/#3!=3%72!/#!$(&|!
• l1(!PH3P%3(!(1'.))#'2)12!<%#!.-,./#!<%#!32&!>%-2&!/#3!>2)12:!/#!3(!0%6(!<%#!12!#&'H!#1!
02-6%&'.51:!&#!.1')2/%40(!#1!32&!'%62&!/#!$(&|!
• l1!-(15-#')2!<%#!.1/.0(!<%#!>(;!26&')%00.21#&!#1!3(&!62<%.33(&!0(3.6)(/(&!#1!3(!#1')(/(!
(!3(&!3(14(&?!
9+.&'#!%1!$)%,2!/#!#1=).(-.#1'2!/#!3(14(&:!<%#!$()(1'.4(!#3!#1=).(-.#1'2!/#!3(&!3(14(&!/#!3(!0%6(!
<%#!12!#&'H!#1!02-6%&'.51:!(&*! 02-2!%1!<%#-(/2)!(%+.3.()!,()(!%'.3.4()!/%)(1'#!#3!())(1<%#!2!
#10#1/./2!/#3!>2)12:!,)2P.&'2!/#!)#$%3(0.51!-(1%(3?!93!&.&'#-(!#1!$#1#)(3!#&'H!,)2'#$./2!021')(!
#+0#&2&!/#!'#-,#)('%)(!/#!3(!0(3!-#/.(1'#!021'(0'2!/#!P(32)!3*-.'#?!
83 
 
F()(!#3!#-,3#2!/#3!$(&!1('%)(3!02-2!02-6%&'.63#:!32&!<%#-(/2)#&!/#3!>2)12!&21!/#!'.,2!3(14(:!/#!
(0#)2!)#=)(0'().2!021!2).=.0.2&!/#!&(3./(!/#!%12&!V!--!;!%1(!,)#&.51!/#!')(6(72!#1!#3!)(1$2!/#!e!(!
h:V!\$U0-Y?!9+.&'#1!YZ!<%#-(/2)#&:!%12!,2)!0(/(!3(14(?!
R`H^HRHVHR /.+(,>,'0S.!)&!f&41>,'0S.!T![&)0),!a3f[b!
Q(!#&'(0.51!/#!)#$%3(0.51!;!-#/./(!!#&!3(!#10()$(/(!/#!&%-.1.&')()!#3!$(&!1('%)(3!#-,3#(/2!#1!3(!
02-6%&'.51! (! ,()'.)! /#! 3(! )#/! ,R63.0(! /#! /.&').6%0.51:! 021&'()(! /#! %1(! 3*1#(! 02-,3#'(! /#!
)#$%3(0.51!,()(!021&%-2!.1'#))%-,.63#:!<%#!&#)H!0(,(4!/#!&%-.1.&')()!#3!0(%/(3!'2'(3!)#<%#)./2!
,2)!3(!.1&'(3(0.51!DA3%&')(0.51!hZG?!
!
!
A3%&')(0.51!hZ?!9&'(0.51!/#!)#$%3(0.51!;!-#/./(!/#!$(&!1('%)(3!DE#/.&(:!&?(?G!
!
Q2&!#3#-#1'2&!/#!<%#!021&'(!3(!9O"!&#!)#&%-#1!(!021'.1%(0.51?!@&*:!#&'H!02-,%#&'(!,2)8!
DeG J%1'(&!/.#3C0').0(&?!
DYG wH3P%3(!#&=#)(?!
Q(!,).-#)(!#'(,(!/#!3(!9O"!02))#&,21/#!(!3(!&#00.51!/#!=.3')(7#:!,()(!#3.-.1()!,2&.63#&!#3#-#1'2&!
&53./2&!())(&')(/2&!,2)!3(!)#/!/#!/.&').6%0.51:!<%#!,2&'#).2)-#1'#!,2/)*(1!,)2P20()!,)263#-(&!#1!
3(&!&#00.21#&!/#!)#$%3(0.51!;!021'(7#?!9&'(!#'(,(!#&'(!021&'.'%*/(!,2)8!!
DhG K.3')2!P#)'.0(3!,()(!$(&!1('%)(3:!021!0()'%0>2&!=.3')(1'#&!)#0(-6.(63#&:!;!PH3P%3(!/#!,%)$(?!
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GZM ]014C9@=8#B2R9=91/203#?0=0#/81@=830=#93#0@0:/0C291@8#B93#R23@=8Q#
Q(!&.$%.#1'#!#'(,(!02))#&,21/#!(!32&!#3#-#1'2&!#10()$(/2&!/#!)#/%0.)!3(!(3'(!,)#&.51!/#!3(!)#/!/#!
/.&').6%0.51! (! 3(&! ,)#&.21#&! .1=#).2)#&! 1#0#&().(&! ,()(! (3.-#1'()! 3(! )(-,(! /#! $(&! /#3! >2)12! /#!
0(30.1(0.518!!
DVG "(15-#')2!/#!#1')(/(!TiYV!6()?!
DSG O#$%3(/2)!/#!,)#&.51!/#!(00.51!,.32'(/(:!021!PH3P%3(&!/#!02)'#!,2)!#+0#&2!;!/#=#0'2!/#!
,)#&.51?!9&'#!#3#-#1'2!&#!#10()$(!/#!-(1'#1#)!3(!,)#&.51!#1!32&!1.P#3#&!/#&#(/2&!
DXG "(15-#')2!TiS!6()?!!
Q(!R3'.-(!#'(,(!/#!3(!9O"!#&!3(!#10()$(!/#!3(!-#/./(!/#!32&!0(%/(3#&!/#!$(&!'2-(/2&!/#!3(!
)#/!/#!/.&').6%0.51:!,()(!&%!02))#0'(!=(0'%)(0.51?!9&'(!#'(,(!0%#1'(!0218!
DWG "(15-#')2! ,(')51! 021! 03(&#! /#! ,)#0.&.51! T:V! ;! )(1$2! TiZ! 6():! /2'(/2! /#! PH3P%3(!
)#$3(-#1'().(!/#!')#&!P*(&?!
DsG L2))#0'2)! #3#0')51.02?! 9&'#! #3#-#1'2! ,#)-.'#! #3! 0H30%32! /#3! P23%-#1! /#! $(&!
12)-(3.4(/2:!,()'.#1/2!/#!3(!-#/./(!/#!$(&!#=#0'%(/(!,2)!#3!021'(/2)!(!%1(!,)#&.51!;!
'#-,#)('%)(!/#'#)-.1(/(&:! ;!-#/.(1'#! 3(&! &#M(3#&!/#! '#-,#)('%)(!;!,)#&.51!'2-(/(&!
/#!32&!&#1&2)#&!/.&,%#&'2&!#1!3(!'%6#)*(?!
DeTG ![#)-5-#')2!/#!/.3('(0.51!/#!$(&:!iYT!(!åZT!~L!
DeeG L21'(/2)! /#! '%)6.1(:! #-,3(4(/2! #1! %1! ')(-2! )#0'2:! /.-#1&.21(/2! ,()(! %1! 02))#0'2!
021'(7#?!
91!&#).#!021!#3!021'(/2)!;!-#/.(1'#! 3(!(0'%(0.51!/#!3(&!02))#&,21/.#1'#&!PH3P%3(&!/#!:T-,++:!&#!
/.&,21#!/#!%1!0())#'#!/#! ./C1'.0(&!/.-#1&.21#&!<%#!#3!021'(/2)!,()(!,#)-.'.)!&%!021')(&'(0.51?!
9&'#!:T-,++:!,#)-.'#:!(/#-H&!#1!0(&2!/#!(P#)*(!/#3!021'(/2)!;!,)#P.2!(0%#)/2!021! 3(!02-,(M*(!
/.&').6%./2)(:!$()(1'.4()!#3!&%-.1.&')2!/#!$(&!(!3(!.1&'(3(0.51?!
DeYG wH3P%3(! /#! (3.P.2! &.'%(/(! #1! 3(! &(3./(! $#1#)(3! &.#1/2! &%! #&0(,#! 021/%0./2! (3! #+'#).2)!
D'#0>2G!/#3!)#0.1'2!/#!3(!9O"?!
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R`H^HRHVHQ j\.&,+!)&!)0+(#0:1'0S.!)&!4,+!.,(1#,>!
Q(&!3*1#(&!/#!/.&').6%0.51!.103%;#1!3(&!'%6#)*(&!;!(00#&2).2&!&.'%(/2&!#1')#!3(!PH3P%3(!/#!&(3./(!/#!3(!
9O"!;!3(!)(-,(!/#!)#$%3(0.51!/#3!>2)12?!
E#! #-,3#()(1! '%6#)*(&! /#! (0#)2! #&'.)(/2! &#$R1! IAg! iYZZWiE[ihV! #1! 32&! ')(-2&! (C)#2&:! 021!
&23/(/%)(!(!'2,#![AB?!!
91!32&!')(-2&!<%#!/.&0%))(1!#1'#))(/2&!3(!'%6#)*(!&#)H!/#!,23.#'.3#12:!/#3!'.,2!EIOiee:!&#$R1!IAg!
VhhhUsT?! Q(! ,)2=%1/./(/! /#! #1'#))(-.#1'2! &#)H! /#! WT! 0-:! &26)#! 3#0>2! /#! ()#1(:! 021! 3(&!
2,2)'%1(&!-#/./(&!/#!&#M(3.4(0.51!D0.1'(!/#!6(3.4(-.#1'2!#1'#))(/(G?!
[2/(&!3(&!'%6#)*(&!<%#!/.&0%))#1!(C)#(&:!#&'()H1!,)2'#$./(&!-#/.(1'#!#3!&.$%.#1'#!,)20#&28!
• L>2))#(/2!(!$)(/2!E@!Yè!
• l1(!0(,(!/#!.-,).-(0.51!/#!ST!-.0)(&!/#!#&,#&2)!/#!,#3.0%3(!&#0(!&-$J0=!).0(!#1!=2&=('2!
/#!4.102?!
• I2&!0(,(&!/#!(0(6(/2!#1!,.1'%)(!,23.%)#'(12!(3.=H'.02!tn!021!%1!#&,#&2)!/#!WT!-.0)(&:!
0232)!(-().332!&#$R1!g2)-(!lg9!e?TSh?!
Q(&! '%6#)*(&! /#! ,23.#'.3#12! 12! 1#0#&.'(1! 1.1$R1! '.,2! /#! ,)2'#00.51:! &(3P2! 3(&! #+0#,0.21#&! /#! 3(!
12)-('.P(:!&#!,)2'#$#)H1!/#!32&!)(;2&!&23()#&!;!3(!'#-,#)('%)(!/#3! 3%$()!/#!(3-(0#1(-.#1'2!12!
,2/)H! &26)#,(&()! 32&! VT! ~L:! ,#)2! &#! '#1/)H! #&,#0.(3! 0%./(/2! #1! 12! /(M()3(! #1! &%! '#1/./2! 021!
-('#).(3#&!,%14(1'#&!2!02)'(1'#&?!
F()(!#3! ')(-2!/#!(02-#'./(! .1'#).2):! 3(!P#320./(/!-H+.-(!&#)H!/#!YT!-U&!;! 3(!,C)/./(!/#!0()$(!
(/-.&.63#!.1=#).2)!(3!Yj!/#!3(!,)#&.51!-*1.-(!$()(1'.4(/(!Dh:V!6()G?!
[2/(! 3(! .1&'(3(0.51! &#)H! &2-#'./(! (! 32&! #1&(;2&! ;! ,)%#6(&! ,)#0#,'.P(&! #1! 3(! )#$3(-#1'(0.51!
P.$#1'#?!
Q(!,)%#6(!/#!#&'(1<%#./(/!&#!)#(3.4()(!021!(.)#!2!$(&!.1#)'#:!1.')5$#12!(!V!6()!#=#0'.P2&!/%)(1'#!S!
>2)(&:!%1(!P#4!<%#!&#!>(!#&'(6.3.4(/2!3(!,)#&.51!/#6.#1/2!&#)!P#).=.0(/(!-#/.(1'#!-(15-#')2!/#!
#&0(3(! (/#0%(/(! ;! ,)#0.&.51! T:e! 6()?! 91! 3(! ,%#&'(! #1!-()0>(! /#! 3(! .1&'(3(0.51:! &#! 6())#)(! ,2)!
/#3(1'#!'2/(!3(!'%6#)*(!021!%1!'(,51!/#!1.')5$#12!(3!267#'2!/#!,(&.P()!;!#+,%3&()!#3!2+.$#12!<%#!
021'#1$(!C&'(?!
 !
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R`H^HRHW F$6:1+(0S.!'$.!-&('$L&!
Q(! .1&'(3(0.51! ,()(! 3(! %'.3.4(0.51! /#3! -&('$L&! 02-2! 02-6%&'.63#! (/.0.21(3! 021&'()(! /#! 32&!
&.$%.#1'#&!#3#-#1'2&8!
• l1!&.32!-#'H3.02:!,()(!(3-(0#1(-.#1'2!/#!YTT!-h!/#!02<%#|!
• l1!&.&'#-(!/#!=.3')(/2!D=.3')2!/#!-(1$(&G|!
• l1(!#&'(0.51!/#!,#&(/2!;!/2&.=.0(0.51|!
• l1! 0217%1'2! /#! '%6#)*(&! ;! 021/%00.21#&! <%#! ')(1&,2)'()(1! #3! 02<%#:! -#/.(1'#!
')(1&,2)'#!1#%-H'.02!>(&'(!#3!>2)12?!93!(.)#!&#)H!&%-.1.&')(/2!,2)!%1(!&2,3(1'#|!
• l1!0217%1'2!/#! 3(14(&!/#!%&2!/%(3! D$(&U&23./2G!,()(!3(! .1')2/%00.51!/#3!02-6%&'.63#!
#1!#3!>2)12?!
R`H^HRHWHR 20>$!)&!,>6,'&.,60&.($!)&!Q``!6X!
E#! ')('(! /#! %1! &.32! /#&'.1(/2! (! (3-(0#1()! #3! 02<%#! /#&'.1(/2! (! 3(! 02-6%&'.51?! 93! &.32! #&'H!
021&')%./2!#1!0>(,(!-#'H3.0(!0%)P(/(!;!P(!-21'(/2!&26)#!%1(!#&')%0'%)(!/#!,#)=.3#&! 3(-.1(/2&!
/#! (0#)2?! [(1'2! 3(! #&')%0'%)(! 02-2! #3! &.32! &21! #3#-#1'2&! -#'H3.02&! /#&-21'(63#&:! <%#! 12!
021&'.'%;#1! %1(! #/.=.0(0.51! 02-2! '(3?! 91! 32&! 0H30%32&! /#! #&'#! ,)2;#0'2! (,()#0#! /#6./(-#1'#!
/#'(33(/2!#3!/.-#1&.21(-.#1'2!/#3!&.32?!
Q(&! /.-#1&.21#&! (,)2+.-(/(&! /#! #&'#! &.32! &21! Ys! -#')2&! /#! (3'%)(! ! D.103%;#1/2! 3(! #&')%0'%)(!
&2,2)'#G!å!Y:V!-#')2&!/#!(3'%)(!,()(!#3!=.3')2!/#!-(1$(&!&26)#!#&'#!!;!Z!-#')2&!/#!/.H-#')2:!021!
%1!0%#),2!/#!#&0(3#)(&!(/2&(/2!,()(!33#$()!!(!3(!,()'#!&%,#).2)?!
Q(!-('#).(! &#! )#0.6#! #1! 0(-.21#&! 0.&'#)1(! #<%.,(/2&! 021! %1! 02-,)#&2)! <%#! #3#P(! #3!-('#).(3!
>(&'(!#3!&.32!-#/.(1'#!%1!&.&'#-(!/#!!')(1&,2)'#!1#%-H'.02!.102),2)(/2!(3!,)2,.2!0(-.51?!
Q2&!0(-.21#&!0.&'#)1(! 33#$()H1!(! 3(!#-,)#&(!,)2P.&'2&!/#! 3(!R3'.-(!P#).=.0(0.51!/#! 3(!0.&'#)1(?!93!
P.$.3(1'#! 2! #3! )#&,21&(63#! /#! 3(! /#&0()$(! P#).=.0()H1! 3(! /20%-#1'(0.51! /#3! )#0.,.#1'#! ;! /#3!
02-,)#1&2)?!g2!&#!(0#,'()H1!0.&'#)1(&!=%#)(!/#!,3(42!#1!3(!)#P.&.51!/#!(,()('2&!(!,)#&.51?!
R`H^HRHWHQ "#$(&''0S.!E#&.(&!,!-$+0:>&+!&J->$+0$.&+!
@%1<%#!#3!-&('$L&!#&!%1!-('#).(3!<%#!/.=*0.3-#1'#!#+,32'(!;U2!#1')(!#1!.$1.0.51!DgKF@!32!03(&.=.0(!
02-2! ).#&$2! Å! eG:! #3! ! &.32! &#! #<%.,(! 021! ,(1#3#&! /#! P#1'#2! /#6./(-#1'#! /.-#1&.21(/2&! /#!
(0%#)/2!021!3(!12)-(!gKF@SW!/#!=2)-(!<%#!&#!3.6#)#!3(!,)#&.51!/#!%1(!,2&.63#!#+,32&.51!.1'#).2)?!
Q(!#&')%0'%)(!/#3!&.32!(/#-H&:!>(!&./2!0(30%3(/(!,()(!<%#!#1!0(&2!/#!,)2/%0.)&#!#&'(!#+,32&.51!&#!
-(1'#1$(!&%!&#$%)./(/!#&')%0'%)(3?!
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93!,(1#3!/#!P#1'#2!(6)#!>(0.(!%1(!421(!/21/#!12!>(;!1.1$%1(!,)#&#10.(!>%-(1(:!1.!,2&.6.3./(/!
/#!>(6#)3(!#1!0.)0%1&'(10.(&!12)-(3#&?!9+.&'#!%1(!#&0(3#)(!/#!(00#&2!(3!,(1#3!,()(!&%!0(-6.2!;!
)#,2&.0.51:!,#)2!12!'.#1#!2')(!=%10.51!<%#!#3!(00#&2!(3!0.'(/2!,(1#3?!91!#&'#!(00#&2!&#!/.&,21/)H!
/#! %1(! 0(/#1(! /#! 0.#))#! 021! 3(! /#6./(! &#M(3.4(0.51:! .1/.0H1/2&#! 03()(-#1'#! <%#! 12! &#! ,%#/#!
(00#/#)!(!3(!421(!/#3!,(1#3!021!3(!.1&'(3(0.51!#1!-()0>(?!
R`H^HRHWHX "#$(&''0S.!E#&.(&!,!0.'&.)0$+!0.(&#.$+!
F%#/#! /()&#! #3! 0(&2! /#! <%#! #3! -('#).(3! #+.&'#1'#! #1! #3! &.32! #1')#! #1! 02-6%&'.51! &.1! 33#$()! (!
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93! )#P#&'.-.#1'2! .1'#).2):! /#! '2/2&! 32&! ,()(-#1'2&! /#! 3(&! 6(3&(&:! #&! /#!-('#).(3#&! '2'(3-#1'#!
.-,#)-#(63#&!#!.1#)'#&?!
Q2&!=.12&!,)20#/#1'#&!/#!3(!3.-,.#4(!/#!3(&!6(3&(&!/#!/#0(1'(0.51!&21!0()$(/2&!;!')(1&,2)'(/2&!(!
3(!421(!/#!#&'C).3#&!/#!3(!.1/%&').(!#+')(0'.P(!(1#+(!(!3(!,3(1'(!/#!0(30.1(0.51?!L21!#&'2&!#&'C).3#&!
&#!)#33#1(!,()'#!/#3!>%#02!$#1#)(/2?!
L21! #&'#! &.&'#-(! /#! /#,%)(0.51! /#! 6(3&(&:! 3(&! ($%(&! ')('(/(&:! '.#1#1! %1! 021'#1./2! /#! &53./2&!
/.&%#3'2&! .1=#).2)! (! WT! -$U3! D02-2! P.#1#! .1/.0(/2! #1! 3(! '(63(! h! /#3! (1#+2! (3! [*'%32! Aw! /#3!
O#$3(-#1'2!/#3!I2-.1.2!FR63.02!t./)H%3.02!nd9!eTh!/#3!hTUTZUWSG?!!
93! /.&#M2! /#! #&'#! &.&'#-(:! ,#)-.'#! ,2)! %1! 3(/2! (,)2P#0>()! #3! ($%(! /#! 33%P.(:! ;! ,2)! 2')2! 3(/2!
/.&-.1%.)!#3!021&%-2!/#!($%(!/#!)#/:!'(1'2!,()(!32&!&.&'#-(&!/#!).#$2!,2)!(&,#)&.51!021!32&!<%#!
0%#1'(!3(!#-,)#&(:!02-2!,()(!#3!,)20#&2!/#!>./)('(0.51!/#!3(!0(3?!
"#/.(1'#!%1!&.&'#-(!/#!62-6#2:!#3!($%(!,)20#/#1'#!/#!3(!6(3&(!/#!/#0(1'(0.51!&#!/.&').6%;#!(!
%1!/#,5&.'2!!,).10.,(3:!/#&/#!#3!<%#!&#!&%-.1.&')(!($%(!,()(!#3!>./)('(/2)!;!,()(!#3!).#$2!/#3!)#&'2!
/#!3(&!.1&'(3(0.21#&?!
KIPLPI 4/'1!*(%1N@+!
93!($%(!/#! 3(!O#/!"%1.0.,(3!&#!/#&'.1(!,()(!%&2!#1!/%0>(&:!02-#/2)!;!(&#2&!/#! 32&!#-,3#(/2&?!
Q2&! )#&./%2&! $#1#)(/2&! &21! )#02$./2&! #1! /2&! =2&(&! &C,'.0(&! (! 3(! #&,#)(! /#! <%#! %1! $#&'2)!
(%'2).4(/2!&#!>($(!0()$2!/#!3(&!-.&-(&?!
93!021&%-2!/#!($%(!(1%(3!&#!#&'.-(!#1!'2)12!(!32&!eY!TTT!-h?! !
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KL :98)"3.54:"98.)!7.3"947U".864S.)P!
KLPK !.?&$&(#+$!1!@1!1%?=$c+,1!
Q(&!#-.&.21#&!(!3(!('-5&=#)(:!&21!7%1'2!(3!021&%-2!#1#)$C'.02!#!>*/).02:!32&!,).10.,(3#&!(&,#0'2&!
(-6.#1'(3#&! (! 021')23()! #1! #3! ,)20#&2! ,)2/%0'.P2:! ,)2P.1.#1/2! =%1/(-#1'(3-#1'#! /#! 32&!
,)20#&2&!/#!02-6%&'.51!;!0(30.1(0.51?!!
Q2&! ,)20#&2&! &#0%1/().2&! /#! >./)('(0.51! ;! -23.#1/(! /#! 0(3:! P#1! 3.-.'(/(&! ! 3(&! #-.&.21#&! (!
,()'*0%3(&! /#! -('#).(3?! 91! 2')(&! 2,#)(0.21#&:! 02-2! ').'%)(/2! 2! 0).6(/2:! #&'(&! #-.&.21#&:! &21!
,)H0'.0(-#1'#!(1#0/5'.0(&?!
Q(&!#-.&.21#&!(!3(!('-5&=#)(!&#!,%#/#1!03(&.=.0()!#1!/2&!$)(1/#&!$)%,2&8!
• 9-.&.21#&!$(&#2&(&!
• 9-.&.21#&!/#!,23P2!D,()'*0%3(&G!
Q(&!,).10.,(3#&!#-.&.21#&!$(&#2&(&!$#1#)(/(&!&218!/.5+./2!/#!(4%=)#:!5+./2&!/#!1.')5$#12!;!5+./2&!
/#!0()6212:!&.#1/2!3(&!#-.&.21#&!/#!-#'(3#&!,#&(/2&:!/.2+.1(&:!;!02-,%#&'2&!2)$H1.02&!P23H'.3#&!
-*1.-(&:!#&'(1/2!(/#0%(/(-#1'#!)#$.&')(/(&!;!021')23(/(&!02-2!.1/.0(-2&!(!021'.1%(0.51?!
Q2&!3*-.'#&!#&'(63#0./2&!,2)!3(!3#$.&3(0.51!6H&.0(!;!-2/.=.0(0.21#&!,2&'#).2)#&:!/#!(0%#)/2!021!#3!
OI!WhhUesXV:!&#!-%#&')(1!#1!3(![(63(!es?!
[(63(!es?!w(32)#&!3*-.'#&!/#!#-.&.51!$(&#2&(!DO#(3!I#0)#'2!WhhUesXVG!
21,C?+%,(! V1@(,!
:(#;+#%,1;&=#!:9! VTT!,,-!
:(#;+#%,1;&=#!89a!i:(?(!89Ik! hTT!,,-!
9*1;&-1-! Y!9&0(3(!n(0>()(0>!
21,%e;'@1$! eVT!-$Ug-h!
:(#;+#%,1;&=#!)9I! ZhTT!-$Ug-
h!
!
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Q2&!3*-.'#&!3#$(3#&!(1%(3#&!,()(!3(&!#-.&.21#&!/#!LdY:!#&'H1!#&'(63#0./2&!#1!#3!F)2'20232!/#!x;2'2:!
&.#1/2! #3!".1.&'#).2! /#! A1/%&').(:! [%).&-2! ;! L2-#)0.2:! <%.#1! &#! #10()$(! /#! =.7()! 3(! (&.$1(0.51!
.1/.P./%(3!#1!'21#3(/(&!/#!LdY:!,()(!0(/(!%1(!/#!3(&!.1&'(3(0.21#&!#+.&'#1'#&?!
Q(!R1.0(!=%#1'#!/#!#-.&.51!/#!3(!.1&'(3(0.51:!(!#=#0'2!/#!#-.&.21#&!B9Aí&!#&!%1!>2)12!)#$#1#)('.P2!
/#!02)).#1'#!,()(3#3(!021!%1(!0(,(0./(/!12-.1(3!/#!,)2/%00.51!/#!hTT!'U/*(?!!
91!3(&!.1&'(3(0.21#&!&#!!/#&())233()(1!')(6(72&!#1!32&!<%#!&#!P(1!(!$#1#)()!#-.&.21#&!!/#!,()'*0%3(&!
&53./(&!/#!%1!'(-(M2!&%,#).2)!!<%#!#3!0232./(3:!3(&!0%(3#&!,%#/#1!#&'()!#1!&%&,#1&.51!'#-,2)(3!#1!
#3!(.)#:!<%#!,2)!%1(!,()'#!021'(-.1(1!3(!('-5&=#)(!;!,2)!2')(!,#)7%/.0(1!3(!&(3%/!/#!3(&!,#)&21(&?!
9&'(&! #-.&.21#&!/.=%&(&!/#!,()'*0%3(&:! &21!-%;!/.=*0.3#&!/#! 021')23()! #1!2).$#1:!,2)! 32!<%#!,()(!
)#/%0.)!&%!1.P#3!&#!2,'(!,2)!3(!.-,3(1'(0.51!/#!'C01.0(&!&#0%1/().(&!/#!)#/%00.51?!
91')#!3(&!2,#)(0.21#&!<%#!2).$.1(1!,23P2:!#&'H1!3(&!3(62)#&!/#!())(1<%#:!0()$(!;!/#&0()$(!/#!32&!
P23<%#'#&:!')(1&,2)'#!;!32&!!,)20#&2&!/#!').'%)(0.51:!03(&.=.0(0.51!;!-(1.,%3(0.51!#1!/.&'.1'2!$)(/2!
/#! 3(!-('#).(!,).-(!2!,)2/%0'2! =.1(3?!F()(!021')23()!#3!,#)=#0'2! =%10.21(-.#1'2!/#3! &.&'#-(!/#!
=.3')(/2!/#3!>2)12:!&#!,2/)H!.1&'(3()!%1!&.&'#-(!').62#3C0').02!#1!0>.-#1#(:!021!#3!=.1!/#!'#1#)!%1!
021')23!#1!021'.1%2!/#!3(&!#-.&.21#&!<%#!&#!)#(3.4(1!(!3(!('-5&=#)(?!!
!@/#-H&:! 3(&!#-.&.21#&!/#!,23P2!/#).P(/(&!/#! 3(! 0.)0%3(0.51!/#!P#>*0%32&!#1! 3(&!2,#)(0.21#&!/#!
(02,.2!/#!-('#).(&!,).-(&:!#+,#/.0.51!/#!,)2/%0'2&!0(30.1(/2&!;!&#)P.0.2&!/#!-(1'#1.-.#1'2:!&#!
-.1.-.4(1!-#/.(1'#!-#/./(&!02-28!,(P.-#1'(0.51!'2'(3!/#!0(33#&!;!,3(4(&:!/.&,2&.0.51!/#!%1(!)#/!
/#!#P(0%(0.51!/#!($%(&!;!6())./2&!;!)#$(/*2&!-#0H1.02&!,#).5/.02&?!!
"#/./(&:!'2/(&!#33(&:!#10(-.1(/(&!(!/.&-.1%.)!32&!#=#0'2&!/#!3(!021'(-.1(0.51:!;!<%#!02133#P(1:!#3!
#&').0'2!0%-,3.-.#1'2!/#!3(!3#$.&3(0.51!P.$#1'#?!
KLPI 5'&-(!
Q2&! 1.P#3#&! /#! #-.&.51! &212)(! 0%-,3.)H1! 3(! 12)-('.P(! &26)#! 0(3./(/! (0R&'.0(! #&'(63#0./(! #1! #3!
@1#+2!AA!/#3!OI!ehSXUYTTX!<%#!/#&())233(!7%1'2!(3!OI!eVehUYTTV!3(!3#;!/#!)%./2:!3#;!hXUYTTh?!
9P./#1'#-#1'#!12!&#!,%#/#1!#=#0'%()!32&!0H30%32&!<%#!.1/.0(!3(!12)-('.P(!,2)!3(!)(451!26P.(!/#!
<%#!0()#0#-2&:!>(&'(!<%#!12!&#!/#=.1(1!'2/2&! 32&!#<%.,2&!,2)!,()'#!/#! 32&!,)2P##/2)#&:!/#! 3(&!
#-.&.21#&!#1!6(1/(!/#!20'(P(:!'(1'2!,()(!)%./2!02-2!,()(!P.6)(0.21#&?!
91!%1!,)2;#0'2!/#!#7#0%0.51!&#!7%&'.=.0()H!/#'(33(/(-#1'#!<%#!32&!1.P#3#&!/#!)%./2!&#)H1!.1=#).2)#&!
(!VV!/n@!#1!,#).2/2!/.%)12!;!!ZV!/n@!#1!,#).2/2!120'%)12:!#1!#3!,#)*-#')2!/#!3(!.1&'(3(0.51?!
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KLPIPK 2,+h&$&=#!;(#%1?&#1;&=#!1;d$%&;1!
Q(&! ,)#P.&.21#&! /#3! #&'(/2! =%'%)2:! ')(&! 3(! ,%#&'(! #1! -()0>(! /#! 3(&! .1&'(3(0.21#&:! &#! )#(3.4()H1!
&26)#!,%1'2&!/#=.1./2&!#1!#3!#&'(/2!,)#2,#)(0.21(3!/#!3(!421(?![2/2!32!')('(/2!#1!#&'#!'#-(!#&'H!
6(&(/2!#1!%1!-(1%(3!/#!021'(-.1(0.51!(0R&'.0(!DB(;2:!YTTSG?!
E#!,)20#/#!(!021'.1%(0.51!(! ./#1'.=.0()! 32&! =202&!#-.&2)#&!<%#!0(%&()H1! .-,(0'2!#1!#3! =%'%)2!;!
#P(3%()#-2&!#3!-.&-2:!,()(! 32!0%(3:!#1!,).-#)! 3%$():!(1(3.4()#-2&!'#5).0(-#1'#! 32&!=#15-#12&!
/#! ('#1%(0.51! /#! )%./2! (3! (.)#! 3.6)#! ,()(! ,2&'#).2)-#1'#! )#(3.4()! 32&! 0H30%32&! /#! .10./#10.(!
(0R&'.0(!/#!32&!1%#P2&!#<%.,2&!;!3(!P(32)(0.51!/#!32&!)#&%3'(/2&!26'#1./2&?!
Q(!('#1%(0.51!/#!)%./2&!(3!(.)#!3.6)#!P.#1#!/(/(!,2)!3(!#+,)#&.518!
4%(%1@!|!4-&h!p!41&,!p!4$'+@(!p!4?&$;!i-Uk!    [34] !
Q2&!')#&!,).-#)2&!'C)-.12&!/#!3(!#0%(0.51!/(1!3(!('#1%(0.51!,)2/%0./(!,2)!32&!')#&!-#0(1.&-2&!
,).10.,(3#&8! /.P#)$#10.(! $#2-C').0(:! (6&2)0.51! /#3! (.)#:! ;! #=#0'2! /#3! &%#32?! 9&'2&! ')#&! 'C)-.12&!
/#6#)H1!021&./#)()&#!&.#-,)#!#1!'2/(&!3(&!&.'%(0.21#&!,2)!&%!0()H0'#)!%1.P#)&(3?!
93! R3'.-2! 'C)-.12:! 0%6)#! 3(! ('#1%(0.51! ,2)!-#0(1.&-2&! (/.0.21(3#&! <%#! &232! &%)$#1! #1! 0(&2&!
#&,#0*=.02&:!'(.&!02-2!(!)#=3#+.51!0(%&(/(!,2)!#/.=.0(0.21#&:!,)2,($(0.51!(!')(PC&!/#!3(!P#$#'(0.51!
;!,)2,($(0.51!(!')(PC&!/#!H)#(&!#/.=.0(/(&?!
Q(! ('#1%(0.51! <%#! )#&%3'(! /#! 3(! /.=)(00.51! (3)#/#/2)! /#! %1(! 6())#)(! &#! 2-.'#! #1! 3(! #0%(0.51!
,2)<%#!<%#/(!.103%./(!#1!3(!/#3!&%#32?!
91! $#1#)(3! #&! 1#0#&().2! 0(30%3()! 3(! ('#1%(0.51! #1! '2/(&! 3(&! 6(1/(&! /#! 3(! 20'(P(! /#! )%./2! ,2)!
&#,()(/2!,2)<%#:!(!12!&#)!<%#!&#!#&,#0.=.<%#!/#!2')(!-(1#)(:!3(!('#1%(0.51!/#!0(/(!'C)-.12!/#!3(!
#0%(0.51!/#,#1/#!/#!3(!!=)#0%#10.(?!Q2&!'C)-.12&!/#!('#1%(0.51!/#!3(!#0%(0.51!#P(3%(/2&!,%#/#1!
&#)!,2&.'.P2&:!)#,)#&#1'(1/2!%1!/#&0#1&2!/#!1.P#3:!2!1#$('.P2&:!.-,3.0(1/2!%1!(%-#1'2?!
• 4%+#'1;&=#! *(,! -&h+,/+#;&1! /+(?o%,&;1! i4-&PG8! 3(! /.P#)$#10.(! $#2-C').0(! #&! 3(!
#+,(1&.51!/#!3(!#1#)$*(!(0R&'.0(!#1!0(-,2!3.6)#!/#!%1(!=%#1'#!,%1'%(3?!Q(!('#1%(0.51!
/#6./(!(!3(!/.P#)$#10.(!P.#1#!/(/(!,2)8!
4-&h!|!IJ{@(/KJ!i,k!p!_!-U!    [35] !
!
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I21/#|!
!)!!!!/.&'(10.(!/#&/#!3(!=%#1'#!,%1'%(3!#1!-#')2&?!
• 4%+#'1;&=#!*(,!1N$(,;&=#!-+@!1&,+!i41&,k8!(!-#/./(!<%#!#3!)%./2!&#!,)2,($(!(!')(PC&!/#!3(!
('-5&=#)(:!&%!#1#)$*(!!&#!021P.#)'#!$)(/%(3-#1'#!#1!0(32)!D#3!&21./2!(6&2)6./2G!-#/.(1'#!
P().2&! ,)20#&2&!-23#0%3()#&! /#12-.1(/2&! (6&2)0.51! /#3! (.)#?! Q(! ('#1%(0.51! /#3! &21./2!
/#6./(!(!3(!(6&2)0.51!/#3!(.)#!/%)(1'#!3(!,)2,($(0.51:!@(.):!(!')(PC&!/#!%1(!/.&'(10.(:!P.#1#!
/(/(!,2)8!
41&,!|!1{-mKJJJ!-U!    [36] !
I21/#8!
/!!/.&'(10.(!#1!-#')2&!
(!02#=.0.#1'#!/#!('#1%(0.51!/#3!(.)#!#1!/#0.6#3.2&!,2)!\.35-#')2?!!
!
93! 02#=.0.#1'#! /#! ('#1%(0.51! /#,#1/#:! 0(&.! 02-,3#'(-#1'#:! /#! 3(! =)#0%#10.(! ;! /#! 3(!
>%-#/(/! )#3('.P(! ;:! #1! -#12)! -#/./(:! /#! 3(! '#-,#)('%)(?! [(-6.C1! /#,#1/#:!
3.$#)(-#1'#:!/#! 3(!,)#&.51!(-6.#1'(3:! 32! &%=.0.#1'#!,()(!12'()&#! 021! 0(-6.2&!/#!(3'.'%/!
$)(1/#&!D-.3#&!/#!-#')2&G:!,#)2!12!021!0(-6.2&!03.-('235$.02&?!!
9&'2&! )#&%3'(/2&! .3%&')(1!<%#! 3(! (6&2)0.51!/#3! &21./2!#1!#3! (.)#!,%#/#! &#)! .1&.$1.=.0(1'#!
,()(! /.&'(10.(&! 02)'(&! D/.&'(10.(&! .1=#).2)#&! (! P().2&! 0.#1'2&! /#! -#')2&G:! #+0#,'2! ,()(!
=)#0%#10.(&!-%;!(3'(&!D,2)!#10.-(!/#!VTTT!t4G?!@!/.&'(10.(&!$)(1/#&:!/21/#!3(!('#1%(0.51!
,2)!(6&2)0.51!/#3!(.)#!#&!&.$1.=.0('.P(!,()(!'2/(&!3(&!=)#0%#10.(&:!#3!1.P#3!&212)2!'.#1#!<%#!
0(30%3()&#! #1! =%10.51! /#! 3(&! =)#0%#10.(&! ! (! 3(! '#-,#)('%)(! ;! >%-#/(/! )#3('.P(!
#&,#0.=.0(/(&?!
• 4%+#'1;&=#!-+N&-1!1@!$'+@(!i4$'+@(k8!,2)!#10.-(!/#!%1!&%#32!,3(12!)#=3#0'(1'#:!#3!&21./2!
33#$(!(!%1!)#0#,'2)!O!/#&/#!%1(!=%#1'#!E:!(!')(PC&:!/#!/2&!P*(&8!/.)#0'(-#1'#!,2)!-#/.2!
/#!%1(!')(;#0'2).(!;!-#/.(1'#!3(!)#=3#+.51!/#&/#!#3!&%#32!(!')(PC&!/#!2')(!')(;#0'2).(?!Q(!
('#1%(0.51!@&%#32!#&!#3!)#&%3'(/2!/#!3(!.1'#)=#)#10.(!#1')#!#3!&21./2!/.)#0'2!;!#3!)#=3#7(/2!
,2)!#3!&%#32!;!/#,#1/#:!#1!$)(1!-#/./(:!/#3!'.,2!/#!&%,#)=.0.#!/#!#&'#!R3'.-2:!#3!H1$%32!/#!
)24(-.#1'2:!3(!/.=#)#10.(!/#!321$.'%/!/#!32&!)#02))./2&!;!3(!=)#0%#10.(!/#3!&21./2?!
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• 9%,($! %&*($! -+! 1%+#'1;&=#! i4?&$;k8! #3! 'C)-.12! @-.&0! /#! 3(! #0%(0.51! $#1#)(3! 0%6)#! 3(&!
021').6%0.21#&!(!3(!('#1%(0.51!/#!32&!>#0>2&!<%#!12!&#!.103%;#1!#1!32&!-C'2/2&!$#1#)(3#&!
,()(! 0(30%3()! @/.P! @(.)! ;! @&%#32:! /#&0).'2&! (1'#).2)-#1'#?! 9&'(&! 021').6%0.21#&! &21! @)#=3:! #3!
#=#0'2!/#!3(!)#=3#+.51!/#!3(&!,()#/#&!!/#!32&!#/.=.0.2&!2!/#!&%,#)=.0.#&!P#)'.0(3#&!,)5+.-(&:!
@P#$#':! 3(! ('#1%(0.51! /#3! &21./2! <%#! &#! ,)2,($(! (! ')(PC&! /#! 3(! P#$#'(0.51|! ;! @#/.=:! 3(!
('#1%(0.51!/#3!&21./2!0%(1/2!#&!&#!,)2,($(!(!')(PC&!/#!421(&!#/.=.0(/(&?!
• 4%+#'1;&=#!-+N&-1!1! @1! ,+c@+D&=#8! 3(! #1#)$*(!<%#! 33#$(!(3! )#0#,'2)!/#6./(!(! 3(! )#=3#+.51!
&26)#!%1(!&%,#)=.0.#!-H&!2!-#12&!P#)'.0(3:!02-2!3(!,()'#!&%,#).2)!/#!%1!#/.=.0.2:!(%-#1'(!
3(! #1#)$*(! &212)(! <%#! P(! /.)#0'(-#1'#! /#! 3(! =%#1'#! (3! )#0#,'2)?! F()(! #&'#! 0(&2! 3(!
('#1%(0.51!/#6./(!(!3(!)#=3#+.51!,%#/#!#P(3%()&#!/#!3(!-.&-(!-(1#)(!<%#!#3!P(32)!/#!3(!
('#1%(0.51!/#3!&%#32:!;(!/#&0).'(?!
• 4%+#'1;&=#! -+N&-1! 1! @1! h+/+%1;&=#8! H)623#&! ;!-('2))(3#&! 12! &21!-%;! 6%#1(&! 6())#)(&!
021')(! #3! )%./2:! (,2)'(1! ,20(! ('#1%(0.51?! @3! -(1'#1#)! #3! &%#32! ,2)2&2:! &%&! )(*0#&! &*!
(,2)'(1! 0.#)'(! ('#1%(0.51! /#! 6())#)(! ,2)! #3! >#0>2! /#3! &%#32?! F2)! 32! '(1'2:! 3(! ,).10.,(3!
021').6%0.51!/#!3(!P#$#'(0.51!!12!#&!%1(!('#1%(0.51!,2)!6())#)(:!&.!12!,2)!('#1%(0.51!/#!
&%#32:!<%#!#&!.1>#)#1'#!(3!0H30%32!/#!3(!('#1%(0.51!/#!&%#32?!E.1!#-6()$2:!&.!3(!P#$#'(0.51!
#&! /#1&(:! #1! (6%1/(10.(! &%=.0.#1'#! 02-2! ,()(! 26&')%.)! 02-,3#'(-#1'#! 3(! P.&.51! ;!
'(-6.C1! .1'#)0#,'(! 3(!P*(!/#!,)2,($(0.51!(0R&'.0(:! &#!,)2/%0#!%1(!('#1%(0.51!(/.0.21(3!
/#6./(!(! 3(!,)2,($(0.51!(! ')(PC&!/#!#33(?!l1!&#'2:!%1!$)%,2!/#!()6%&'2&:!%1(!6(1/(!/#!
P#$#'(0.51!<%#!0)#40(!1('%)(3-#1'#!2!%1!62&<%#!&21!#7#-,32&!/#!P#$#'(0.51!/#1&(?!Q(!
('#1%(0.51!(/.0.21(3! /#! 3(!,)2,($(0.51!(! ')(PC&!/#! 0(/(!-#')2!/#!P#$#'(0.51!/#1&(! &#!
,)#&#1'(!#1!3(![(63(!YT:!,()(!3(&!=)#0%#10.(&!/#!6(1/(!/#!0(/(!20'(P(?!g2!/#6#!'#1#)&#!
#1!0%#1'(!3(!321$.'%/!!/#!,)2,($(0.51!&%,#).2)!(!YTT!-!(!')(PC&!/#!3(!P#$#'(0.51?!
[(63(!YT?!@'#1%(0.51!/#6./(!(!3(!P#$#'(0.51!D@0R&'.0(!(-6.#1'(3:!YTTSG!
! he:V! Sh! eYV! VTT! eTTT! YTTT! ZTTT! _JJJ!
4h+/+%!-Um?! T:TY! T:TY! T:Th! T:TZ! T:TV! T:TS! T:TW! T:eY!
• 4%+#'1;&=#!+#!<(#1$!+-&c&;1-1$8!021&./#)(-2&!3(!,)2,($(0.51!/#3!&21./2!(!')(PC&!/#!%1(!
421(! #/.=.0(/(! 021! 0(&(&! .1/.P./%(3#&?! 93! &.$%.#1'#!-C'2/2! /#! 0H30%32! ,#)-.'#! P().()! 3(!
/#1&./(/!/#!#/.=.0(0.21#&!.103%;#1/2!H)#(&!%)6(1(&!;!&%6%)6(1(&?!l1!P(32)!/#!('#1%(0.51!
@#/.=!/#6./2!(!3(!,)#&#10.(!/#!#/.=.0.2&!&#!0(30%3(!#1!,).-#)!3%$()!(!,()'.)!/#8!!
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4+-&c|J`K{U{)N!    [37] !
I21/#8!
E6!!321$.'%/!'2'(3!/#!0(-.12!(0R&'.02!(!')(PC&!/#!3(!421(!/#!P.P.#1/(&:!#1!-#')2&!
n!!/#1&./(/!/#!#/.=.0(0.51!(!32!3()$2!/#!3(!-.&-(:!<%#!P.#1#!/(/(!,2)8!!
n!!H)#(!'2'(3!/#!&%#32!021!0(&(&UH)#(!'2'(3!/#!&%#32?!
9&'2&!P(32)#&!/#!@#/.=!&21!.1/#,#1/.#1'#&!/#!3(!=)#0%#10.(?!l1(!P#4!0(30%3(/2&!@#/.=!;!@&%#32:!
&#!02-,()(1! 32&!P(32)#&!;!#3!-#12)!&#! .$%(3(!(!T?!93!2')2!P(32)!&#! .1&#)'(!#1! 3(!#0%(0.51!
$#1#)(3?!
• .c+;%($! -+@! h&+#%(! >! @1! %+?*+,1%',18! 3(! ,)2,($(0.51! /#3! &21./2! 0#)0(! /#3! &%#32! ,()(!
/.&'(10.(&! >2).421'(3#&! .1=#).2)#&! (! eTT! -! #&! #&#10.(3-#1'#! .1/#,#1/.#1'#! /#! 3(&!
021/.0.21#&!('-2&=C).0(&:!#1!#&'#!0(&2!!3(!('-5&=#)(!,%#/#!021&./#)()&#!>2-2$C1#(!;!32&!
)(;2&!&212)2&!(,)2+.-(/(-#1'#!02-2!3*1#(&!)#0'(&?!Q(&!021/.0.21#&!('-2&=C).0(&!&%#3#1!
&#)!%1!=(0'2)!=%1/(-#1'(3!,()(!/.&'(10.(&!-(;2)#&?!Q(!>%-#/(/!)#3('.P(!;!3(!'#-,#)('%)(!
(-6.#1'(3!'.#1#1!%1!#=#0'2!&%6&'(10.(3!&26)#!3(!('#1%(0.51!/#!=)#0%#10.(&!(3'(&!(!$)(1/#&!
/.&'(10.(&! /#6./2! (! 3(! (6&2)0.51! /#3! (.)#?! E.1! #-6()$2:! #3! #=#0'2! ,).10.,(3! #&! #3! /#!
)#=)(00.51! D%1! 0(-6.2! /#! /.)#00.51! /#! 3(&! 21/(&! &212)(&G! ,)2/%0./(! ,2)! 32&! $)(/.#1'#&!
P#)'.0(3#&! /#3! P.#1'2! ;! 3(! '#-,#)('%)(?! 91! 3(! /#&0).,0.51! /#3! )%./2! (-6.#1'(3:! &#!
021&./#)(1!02-2!021/.0.21#&!('-2&=C).0(&!=(P2)(63#&!,()(!3(!,)2,($(0.518!
o Q(!/.)#00.51!/#3!P.#1'2:!&2,3(1/2!/#!3(!=%#1'#!(3!)#0#,'2):!/#1')2!/#!%1!H1$%32!/#!
ZV~!/#! 3(!P*(!<%#! 021#0'(!#3! 0#1')2!/#! 3(! =%#1'#!/#! &21./2!;! #3! 0#1')2!/#3! H)#(!
#&'%/.(/(?!
o Q(!P#320./(/!/#3!P.#1'2!#1')#!(,)2+.-(/(-#1'#!e!;!V!-U&:!'2-(/(!(!%1(!(3'%)(!/#!
h!;!ee!-?!
o Q(!,)2,($(0.51!D#1!0%(3<%.#)!/.)#00.51!,)5+.-(!(!3(!>2).421'(3G!6(72!$)(/.#1'#&!/#!
'#-,#)('%)(?!
KLPIPI :C@;'@(!-+!@1!&#;&-+#;&1!1;d$%&;1!-+@!*,(>+;%(P!
Q(! 320(3.4(0.51! /#! 32&! 1%#P2&!#<%.,2&! &#! )#02$#!#1! 32&! ,3(12&! /#! .-,3(1'(0.51! D@1#+2!wG?! F()(!
#P(3%()!3(!.10./#10.(!(0R&'.0(!#1!6(&#!(!3(&!021/.0.21#&!'#5).0(&!/#&0).'(&:!,()'.-2&!/#!%1(!&#).#!
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/#!>.,5'#&.&:!'2/(&!#33(&!021&#)P(/2)(&!#1!0%(1'2!(!3(!)#,#)0%&.51!,)2P20(/(:!;(!<%#!021/%0.)H1!
(!3(!26'#10.51!/#!P(32)#&!=%'%)2&!,2)!#10.-(!/#!32&!<%#!&#!,)#PC1?!Q(&!#&,#0.=.0(0.21#&!(0R&'.0(&!
/#!32&!,).10.,(3#&!#<%.,2&!<%#!021&'.'%;#1!=202&!/#!)%./2!&21!3(&!.1/.0(/(&!#1!3(![(63(!Ye?!
[(63(!Ye?!g.P#3#&!&212)2&!/#!/.=#)#1'#&!#<%.,2&!DB(;2:!YTTSG 
.b'&*(! 8&h+@!$(#(,(!
7(@&#(!-+!N(@1$! sTieTT!/n!D@G!D&.1!0H-()(!/#!,)2'#00.51G!
7(@&#(!*+#-'@1,! sT!/n!D@G!
3+$;1,/1!$q&*! WV!/n!D@G!
71;01;1-(,1$! sV!/n!D@G!
E&@%,($!-+!?1#/1$! WY!/n!D@G!
V+#%&@1-(,+$! WT!/n!D@G!
F()(!/#'#)-.1()!3(!.10./#10.(!(0R&'.0(!'%P.-2&!#1!0%#1'(!<%#!'2/2&!32&!#3#-#1'2&!P(1!.1&'(3(/2&!
#1!#3!.1'#).2)!/#!%1(!1(P#!021!,20(!)#P#)6#)(0.51!;!021!0#))(-.#1'2&!/#!,(1#3!+8.)P0'5?!
Q(&!>.,5'#&.&!(/2,'(/(&!,()(!3(!#&'.-(0.51!&21!3(&!&.$%.#1'#&8!
F()(! 3(! ('#1%(0.51! /#3! )%./2! 021! 3(! /.&'(10.(! 12! &#! 021&./#)(1! 32&! ,2&.63#&! 26&'H0%32&! <%#!
&%,21#1!3(&!,)2,.(&!#&')%0'%)(&!/#!3(!,3(1'(:!#+0#,'2!32&!-#10.21(/2&!(1'#).2)-#1'#?!
Q(! .10./#10.(! /#! 32&! ,%1'2&! /#! -#/./(! &#! #P(3%()H! 021&./#)(1/2! 0(/(! (00.51! ,%1'2i=202!
.1/#,#1/.#1'#-#1'#! ;! )#(3.4(1/2! 3(! &%-(! 32$()*'-.0(! ,()(! 0(/(! ,%1'2! /#! '2/2&! 32&! =202&?! I#!
.$%(3!-(1#)(:!&#!&%,#),21/)H!#3!1.P#3!/#!)%./2!#+.&'#1'#!,)#P.(-#1'#:!021&.$%.#1/2!3(!#P(3%(0.51!
$326(38!
)2S*'#%(&|KJ{@(/!y~c(;($!uj@iKJ!)2ScmKJkz!!-U4!    [38] !
Q(! ('#1%(0.51! /#6./(! (3! >#0>2! /#! 421(&! #/.=.0(/(&! 12! =%#! 021&./#)(/(?! 93! -2'.P2! #&! 3(! $)(1!
/.&,#)&.51!/#!3(&!#/.=.0(0.21#&!!/#3!021'2)12!;!&%!(-,3.(!/.&'(10.(?!
@/2,'(1/2!%1!0).'#).2!021&#)P(/2)!&#!-.1.-.4()21!3(&!('#1%(0.21#&!/#6./(&!(!3(!P#$#'(0.51!2!(3!
&%#32?![(-,202!&#!021&./#)5!#3!#=#0'2!'#351!,)2P20(/2!,2)!32&!0#))(-.#1'2&!0.)0%1/(1'#&!/#!3(&!
.1&'(3(0.21#&?!
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[#1.#1/2!#1!0%#1'(!3(&!>.,5'#&.&!(1'#).2)#&!#1!#3!-2/#3(/2!/#3!&.&'#-(!26'#1#-2&!3(!.10./#10.(!
=%'%)(!#1!32&!,%1'2&!/#!-#/./(!,)#2,#)(0.21(3!<%#!&#!./#1'.=.<%#1?!I.0>2!P(32)!#&'(63#0#!#3!1.P#3!
&212)2! (6&23%'2! #1! 0(/(! ,%1'2:! #&! /#0.):! 021&./#)(1/2! #3! 1.P#3! #+.&'#1'#! #1! #3! #&'(/2!
,)#2,#)(0.21(3!;!3(&!.10./#10.(&!/#6./(&!(!32&!=202&!<%#!&#!.-,3(1'()H1!#1!#3!1%#P2!,)2;#0'2?!91!
3(![(63(!YY!-2&')(-2&!32&!P(32)#&!,)#P.&'2&:!Q#<!,()(!#3!#&'(/2!=%'%)2!#1!0(&(!%12!/#!32&!,%1'2&?!
[(63(!YY?!w(32)#&!,)#P.&'2&!/#!Q#<!,()(!#3!#&'(/2!=%'%)2!#1!0(/(!%12!/#!32&!,%1'2&?!
2'#%(! F)#2,#)(0.21(3! A10)#-#1'2! w(32)!,)#P.&'2!
2K! ZS:hY! T:X! ZX:TT!
2I! ZX:VV! T:W! ZW:VT!
2L! Ve:eV! T:s! VY:TT!
!
L2-2!,2/#-2&!26&#)P():!12!&#!,)#PC!<%#!#3!#&'(/2!=%'%)2!/.=.#)(!#1!$)(1!-#/./(!/#3!(0'%(3!;(!
<%#!3(!021').6%0.51!/#!3(&!1%#P(&!.1&'(3(0.21#&!(!32&!1.P#3#&!/#!.1-.&.51!(0R&'.0(!/#3!#1'2)12!P(!(!
&#)!-%;!)#/%0./(:!/#6./2!=%1/(-#1'(3-#1'#!(!32&!021/.0.21(1'#&!/#!(.&3(-.#1'2!/#!32&!#/.=.0.2&!
;!/.&'(10.(&!(!32&!3*-.'#&!/#!3(!,()0#3(?!
KY 48ZS")")!3.!V"4U"S"343!.:98R7":4P!
KYPK 2,+$'*'+$%(!
93!-21'2!/#!3(!.1P#)&.51!#&'.-(/(!,()(!3(!,%#&'(!#1!-()0>(!/#!3(!,3(1'(!/#!,)2/%00.51!/#!0(3!#&!
/#!%12&!W:V!!-.3321#&!/#!#%)2&:!)#,()'./2&!}$)2&&2!-2/2k!#18!
• A1&'(3(0.21#&! /#! -(1#72! /#! 0)%/2&! ;! ,)2/%0'2&! 0(30.1(/2&:! -(0>(<%#2:! ')(1&,2)'#! ;!
03(&.=.0(0.51?!!??????????????????????????????????????????????????????!e:e!"ì!
• t2)12!/#! /263#! &>(='! #! .1&'(3(0.21#&! (%+.3.()#&:! &2,3(1'#&:! &\.,:! 0.1'(&:! .1&'(3(0.21#&! /#!
$(&! ;! -&('$L&:! (.)#! ;! #3#0').0./(/:! )#$%3(0.51! #! .1&')%-#1'(0.51:! =.3')2! /#! -(1$(&! ;!
P#1'.3(/2)#&!/#!(&,.)(0.51!?????????????????????????????????!V:T!"ì!
• F3(1'(! /#! >./)('(0.518! >./)('(/2)(:! &#,()(/2)#&:! 0.0351:! -23.12! /#! 623(&:! &.&'#-(&!
(%+.3.()#&:!#'0?!!????????????????????????????????????????????????????!!T:s!"ì!
• F3(1'(! /#! -.0)21.4(/28! -23.12:! &#,()(/2)#&:! &.&'#-(&! (%+.3.()#&:! =.3')2&! /#! -(1$(&:! #!
.1&'(3(0.21#&!(&20.(/(&!??????????????????????????????????????!T:W!"ì!
• @3-(0#1(-.#1'2!;!-(1%'#10.51!/#!,)2/%0'2&!!'#)-.1(/2&:!.103%;#1/2!&.32&:!.1&'(3(0.21#&!
/#!#1&(0(/2:!#'0?!????????????????????????????????????????????????!T:Z!"ì!
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• A1&'(3(0.21#&! (%+.3.()#&:! #/.=.0.2&! ,()(! ')(6(7(/2)#&! ;! (/-.1.&')(0.51:! %)6(1.4(0.51:! ;!
-#/./(&!-#/.2(-6.#1'(3#&!???????????????????????????????!T:h!"ì!
!
KYPI :($%($!
• "('#).(&!,).-(&!;!#1#)$*(?!
L2-2!&#!>(!,3(1'#(/2!#1! 3(!-#-2).(:! 3(! 0(1'#)(!#+.&'#1'#!(3.-#1'(!%1(!,3(1'(!0#-#1'#)(!;! 3(!
0(3#)(!267#'2!/#!#&'#!,)2;#0'2!,)#'#1/#!26'#1#)!%1!P(32)!(M(/./2!/#!3(!0(,(0./(/!/#!#+')(00.51!
/#!3(!-.&-(?!!
F()(! #=#0'%()! #3! (1H3.&.&! /#! P.(6.3./(/! /#! 3(! .1P#)&.51! &#! #&'.-(! #3! ,)#0.2! /#! ')(&=#)#10.(! /#! 3(!
-('#).(!,).-(!#1!6(&#!(3!,)#0.2!/#!-#)0(/2!/#!%1!H)./2!&.-.3():!#1!%12&!_`JJ!+',($!*(,!%(#+@1-1?!
F()(!3(!,)2/%00.51!,3(1'#(/(!/#!eTT?TTT!'21#3(/(&!(1%(3#&!/#!0(3:!#3!021&%-2!(1%(3!,)#P.&'2!&#)H!
/#!IYXPJJJ!%m1l(:!32!0%(3!(3!,)#0.2!#&'.-(/2!&%,21#!%12&!02&'#&!/#!KP^XWPJJJ!!1#'1@+$?! !
!
.#+,/e1!+@o;%,&;1M! L(30.1(0.518! ! YV!\^>U'!
! ! ! "23.#1/(!;!(%+8! YX!\^>U'!
! [2'(38! VY!\^>U'!á!eTT?TTT!'!!! ! V?YTT?TTT!\^>U(M2!
!
F1$!#1%',1@M! ! WTT!\^>U'!
! [2'(38! WTT!\^>U'!á!eTT?TTT!'!!! WT?TTT?TTT!\^>U(M2!
E#!021&./#)(!<%#! 32&! .10)#-#1'2&!#1! 32&!,)#0.2&!/#3!02-6%&'.63#!,2/)H1!&#)!)#,#)0%'./2&!#1!%1!
eTTj!(!32&!03.#1'#&:!,2)!32!<%#!&%&!,2&.63#&!P().(0.21#&!&#!(1%3(1?!
 !
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• F#)&21(3!
o F3(1'.33(8!
L21/%0'2)!/#!>2)12!D+!V!2=.0.(3#&G!????????!V!
"23.1#)2!D+!Y!2=.0.(3#&G!??????????????????????????!Y!
910()$(/2!!?????????????????????????????????????????????!e!
"#0H1.02!!??????????????????????????????????????????????!Y!
93C0').02!!????????????????????????????????????????????????!e!
9-,(0(/2)!!????????????????????????????????????????????!e!
Q(62)('2).2!!???????????????????????????????????????????!e!
L22)/.1(/2)!E?!t?!;!"?!@?!!??????????????????????!e!
@/-.1.&')('.P2!!??????????????????????????????????????!Y!
nH&0%3(!;!$#1#)(3!!??????????????????????????????????!e!
J#=#!/#!,3(1'(!!????????????????????????????????????????!e!
@/7%1'2!J#=#!/#!F3(1'(!!??????????????????????????!e!
6964S!PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP!K^!*+,$(#1$!
E#!#&'.-(!%1!02&'2!-#/.2!,2)!,#)&21(!;!(M2!/#!hX?TTT!ì:!.103%;#1/2!E?E?!;!B(&'2&!E20.(3#&?!
! ! es!á!hX?TTT!!!XTT?TTT!ìU(M2!
Q2&! .10)#-#1'2&! /#! 32&! 02&'#&! /#! ,#)&21(3! &#! 021&./#)(! <%#! 12! ,2/)H1! &#)! (6&2)6./2&! #1! &%!
'2'(3./(/!#1!#3!,)#0.2!/#!P#1'(?!E232!%1(!,()'#!/#3! AFL!,2/)H!P#)&#!)#=3#7(/(!#1! 3(!P().(0.51!/#3!
,)#0.2!/#!P#1'(:! .10)#-#1'H1/2&#!(1%(3-#1'#!(!#=#0'2&!/#! 3(! &.-%3(0.51!#1!%1!,2)0#1'(7#!/#3!
T:Vj?!!
• B(&'2&!/#!-(1'#1.-.#1'2!
l1! 02&'#! /#! %1! h:TTj! #&! #3! #&'.-(/2! ,2)! 3(! @&20.(0.51! 9&,(M23(! /#!"(1'#1.-.#1'2! ,()(! %1(!
.1&'(3(0.51!/#!#&'#!'.,28!
W?TTT?TTT!á!h:TTj!!YZT?TTT!ìU(M2!
• B(&'2&!/#!(/-.1.&')(0.51!
E#! .103%;#1! #1! #&'#! (,()'(/2! $(&'2&! /#! 2=.0.1(:! &#$%)2&:! '#01232$*(&! /#! 3(! .1=2)-(0.51:!
02-%1.0(0.21#&?!E#!#&'.-(!%1!-21'2!(1%(3!/#!YTT?TTT!ì?!
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F()(!#&'2&!/2&!0210#,'2&:!$(&'2&!/#!-(1'#1.-.#1'2!;!(/-.1.&')(0.51:!&#!(,3.0(!#1!3(!&.-%3(0.51!#3!
-.&-2!)(421(-.#1'2!<%#!,()(! 32&!$(&'2&!/#!,#)&21(3:! .102),2)H1/2&#!%1!0)#0.-.#1'2!(1%(3!/#3!
T:Vj?!
KYPL U+#+c&;&($!
2,+;&(!-+!h+#%1!-+!@($!*,(-';%($P!
93! ,)#0.2! /#! P#1'(! >(! &./2! 26'#1./2! /#!-(1#)(! 021=./#10.(3! #1! #3!-#)0(/2! ,2)! 021'(0'2&! 021!
(0#)*(&!DEg!"(.(G!;!2')2&!021&%-./2)#&?!
E#!#&'.-(!%1!,)#0.2!/#!XV!ìU'!I&J!P$#L+M?!9&!,)H0'.0(!>(6.'%(3!#1!#3!&#0'2)!.1/.0()!%1!,)#0.2!I&J!
K$#L+M:! 0()$(1/2! (3! 03.#1'#! $(&'2&!#1! =%10.51! /#! 3(! /.&'(10.(:! )(451! ,2)! 3(! 0%(3! 12! &#! .103%;#1!
02&'#&!/#!')(1&,2)'#?!!
KYPY 5+$'@%1-($!
L21!32&!/('2&!#+,%#&'2&:!&#!26'.#1#!%1(!'(&(!.1'#)1(!/#!)#1'(6.3./(/!D[AOG!/#3!eT:XYj!;!%1!,#).2/2!
/#!)#'2)12!DF(;!n(0\G!/#!WT!-#&#&?!
91!#3!@1#+2!Aw!&#!.103%;#!%1(!'(63(!021!3(!&.-%3(0.51!=.1(10.#)(!/#'(33(/(!#-,3#(/(?!
K\ :98:SO)"98.)!E"84S.)!
@!,()'.)! /#3! #&'%/.2! )#(3.4(/2! &26)#! 3(! ,)2/%00.51! ;! #3!-#)0(/2!/#! 3(! 0(3:! <%#! 02-2!;(! &#! 0.'2!
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C#@7::5:/?QE:IR27/32E6B;8 &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-% &-%
C#DA1@73AI:6J3K#86LMN8 %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+ %=+
C#DA1@73AI:6OE/3EAI:86LMN<78 -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+- -=+-
P#7EIC#DA1@73AI:6LMN8 +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--& +-9--&
./:23#6;<LMN8 &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=-- &(=--
C#@7:GE@5E71/EI6B;8 %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+-- %9+--
C#@7:F:/@#5EI6B;8 *-- *-- *-$ *-$ *-$ *-% *-% *-% *-& *-& *-' *-' *-' *-( *-( *-( *-) *-) *-) *-*
!0D353@7/E23456B;8 %-- %-- %-- %-- %-- %-$ %-$ %-$ %-$ %-$ %-$ %-$ %-$ %-$ %-$ %-% %-% %-% %-% %-%
+/#*&#*/*)(&#0123 45678 45678 45679 4566: 4566: 45667 45667 45666 45666 4566; 4566< 4566< 4566= 4566= 45664 45664 4566> 45668 45668 45669
HS>PT!6B;8 $9%+% $9%+% $9%+$ $9%+- $9%+- $9%*, $9%*, $9%*+ $9%*+ $9%** $9%*) $9%*) $9%*( $9%*( $9%*' $9%*' $9%*& $9%*% $9%*% $9%*$
!D#/73UE23#5:@6B;8 ()* ()* ()* ()* ()* ()* ()* ()* ()* ()* ()* ()* ()* ()* ()*
HS>P 6B;8 *$) *$( *$' *$' *$& *$& *$% *$% *$$ *$- *$- *-, *-, *-+ *-* $9%*' $9%*& $9%*% $9%*% $9%*$
S:5:J323#E57:@3DF1:@7#@6B;8 *$) *$( *$' *$' *$& *$& *$% *$% *$$ *$- *$- *-, *-, *-+ *-* $9%*' $9%*& $9%*% $9%*% $9%*$
>DF1:@7#@6B;8 %$( %$' %$' %$' %$' %$' %$' %$& %$& %$& %$& %$& %$& %$% %$% &+% &+% &+% &+% &+$
S:5:J323#5:7#6B;8 =:7 =:: =:: =:: <99 <99 <98 <98 <98 <9> <9> <94 <94 <94 <9= 896 897 897 89: 89:
+)#?@(/A0123 $9-)+ $9-)* $9-)* $9-)) $9-)) $9-)) $9-)( $9-)( $9-)' $9-)' $9-)' $9-)& $9-)& $9-)% $9-)% +,% +,$ +,$ +,- +,-
CE@NJI#VI3A:/E0#6B;8 $9-)+ $9-)* $9-)* $9-)) $9-)) $9-)) $9-)( $9-)( $9-)' $9-)' $9-)' $9-)& $9-)& $9-)% $9-)% +,% +,$ +,$ +,- +,-
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48.a9!VP!2S489)!3.!"72S4864:"R8!!
 
e?TT! !A-,3(1'(0.51!$#1#)(3?!
Y?e! !Q*1#(!/#!0)%/2&:!,3(1'(!;!(34(/2!$#1#)(3?!
Y?Y! Q*1#(!/#!0)%/2&:!,3(1'(!;!(34(/2!-23.#1/(?!
Y?h! Q*1#(!/#!0)%/2&:!,3(1'(!;!(34(/2!(3-(0#1(-.#1'2!/#!-('#).(!,).-(?!
Y?Z! L(30.1(0.51:!03(&.=.0(0.51!;!(3-(0#1(-.#1'2?!
Y?V! A1&'(3(0.21#&!/#!>./)('(/2?!
Y?S! A1&'(3(0.21#&!/#!-.0)21.4(/2? 
!
!
!







